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 	?
฀M฀o฀n฀s฀o฀o฀n฀ ฀c฀i฀r฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀a฀n฀d฀ ฀ 	?
฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀hm฀i s t r฀y  ฀i฀n฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀t o฀s฀p฀h฀e฀r฀e฀ 	?
฀ 	?
฀S฀u฀s฀a฀n฀ ฀S฀o฀l฀o฀m฀o฀n฀1฀,฀ D o฀u฀g  K฀i฀n฀n฀i฀s฀o฀n฀2 ,฀ ฀R฀o฀l฀a฀n฀d฀o฀ ฀R฀.฀ ฀G฀a฀r฀c฀i฀a฀2 ,฀ ฀J฀u฀s฀t฀i฀n฀ B฀a฀n฀d฀o฀r฀o฀1 ,  M฀i c h a e l  ฀M฀i฀l฀l฀s฀2 ,฀ 	?
฀C฀a฀t฀h฀e฀r฀i฀n฀e฀ ฀W฀i฀l฀k฀a฀1฀,฀ ฀R฀y a฀n฀ ฀R฀.฀ ฀N฀e฀e฀l฀y฀ ฀I฀I฀I฀3฀,฀4,  A n j a  S c h m฀i฀d฀t฀3฀,  J o h฀n  B a฀r฀n฀e฀s฀5 ,฀ ฀J฀e฀a฀n฀-฀P฀a฀u฀l฀ 	?
฀V฀e฀r฀n฀i฀e฀r฀6฀,฀7,  M i฀c฀h฀a฀e฀l฀ ฀H฀ö฀p฀f฀n฀e฀r฀8฀ 	?
฀ 	?
฀1฀D฀e฀p฀a฀r฀t฀m฀e฀n฀t฀ ฀o฀f฀ ฀E฀a฀r฀t฀h฀,฀ ฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀,฀ ฀a฀n฀d฀ ฀P฀l฀a฀n฀e฀t฀a฀r฀y฀ ฀S฀c฀i฀e฀n฀c฀e฀s฀,฀ ฀M฀a฀s฀s฀ac h u e t฀t฀s฀ ฀I฀n฀s t฀i฀t฀u฀t฀e฀ ฀o฀f  T฀e฀c฀h฀n฀o฀l฀o฀g฀y฀,฀ 	?
฀C฀a฀m฀b฀r฀i฀d฀g฀e฀,฀ ฀M฀A฀ ฀ ฀0฀2฀1฀3฀9฀ 	?
฀2฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀C฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀O฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ a n d  M฀o฀d e฀l฀i฀n฀g฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀y฀,฀ ฀N฀a฀t฀i o n a l  C e฀n฀t฀e฀r฀ ฀f฀o฀r฀ ฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ 	?	?
฀R฀e฀s฀e฀a฀r฀c฀h฀,฀ ฀B฀o฀u฀l฀d฀e฀r฀,฀ ฀C฀O฀ ฀ ฀8฀0฀3฀0฀7฀ 	?	?
฀3฀S฀c฀h฀o฀o฀l฀ ฀o฀f฀ ฀E฀a฀r฀t฀h฀ ฀a฀n฀d฀ ฀E฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀L฀e฀e฀d฀s฀,฀ ฀L฀e฀e฀d฀s฀,฀ ฀U฀K 	?	?
฀4฀N฀a฀t฀i฀o฀n฀a฀l฀ ฀C฀e฀n฀t฀r฀e฀ ฀f฀o฀r฀ ฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀S฀c฀i฀e฀n฀c e฀,฀ ฀U฀n i฀v฀e฀r฀s฀i t y  o f฀ ฀L฀e฀e฀d฀s฀,฀ ฀Le e d s ,  U฀K  	?	?
฀5฀N฀O฀A฀A฀/฀M฀a฀u฀n฀a฀ ฀L฀o฀a฀ ฀O฀b฀s฀e฀r฀v฀a฀t฀o฀r฀y฀,฀ ฀H฀i฀l฀o฀,฀ ฀H฀I฀ ฀9฀6฀7฀2฀0฀ 	?	?
฀6฀N฀A฀S฀A฀ ฀L฀a฀n฀g฀l฀e฀y฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀C฀e฀n฀t฀e฀r฀,฀ H฀a฀m฀p฀t฀o฀n฀,฀ ฀V฀A฀ 	?	?
฀7฀S฀c฀i฀e฀n฀c฀e฀ ฀S฀y฀s฀t฀e฀m฀s฀ ฀a฀n฀d฀ ฀A฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀,฀ ฀I฀n฀c฀.฀,฀ ฀H฀a฀m฀p฀t฀o฀n฀,฀ ฀V฀A฀ 	?	?
฀8฀I฀n฀s฀t฀i฀t฀u฀t฀e฀ ฀o฀f฀ ฀M฀e฀t฀e฀o฀r฀o฀l฀o฀g฀y฀ ฀a฀n฀d฀ ฀C฀l฀i฀m฀a฀t฀e฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀,฀ ฀K฀a฀r฀l฀s฀r฀u฀h฀e฀ ฀I฀n฀s฀t฀i฀t฀u฀t฀e฀ ฀o฀f฀ ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀y฀,฀ ฀K฀a฀r฀l฀s฀r฀u฀h฀e฀,฀ ฀G฀e฀r฀m a n y ฀ 	?	?
฀K฀e฀y฀ ฀P฀o฀i฀n฀t฀s฀.฀ 	?	?
฀•฀ ฀ ฀T฀r฀a฀n฀s฀p฀o฀r฀t฀ ฀l฀i฀n฀k฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀s b฀r฀i฀n฀g฀s  i n c฀r฀e฀a฀s฀e d  H฀C฀l  i฀n฀t฀o฀ ฀co n t a c t  ฀w i฀t฀h  ฀l i q u฀i฀d฀ 	?	?
฀a฀e฀r฀o฀s฀o฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀c฀o฀l฀d฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r m s t s t r a t o s p฀h฀e฀r฀e฀.฀ 	?	?
฀•฀ ฀ ฀M฀o฀d฀e฀l฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀f฀l฀o฀w฀s฀ ฀l฀e฀a฀d฀ ฀t฀o฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀r฀e฀a฀c฀t฀i฀v฀e฀ 	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀o฀n฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀a฀n฀d฀ ฀n฀o฀n฀-฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀p฀a฀r฀t฀i฀c฀l฀e฀s฀.฀ 	?	?
฀•฀ ฀ ฀H฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ c฀o฀n฀t฀r฀i b฀u฀t e฀s฀ t o฀ ฀t฀h฀e฀ ฀o฀z฀o฀n฀e฀ ฀bu d g e฀t  a n฀d  t o  t r o p i c a l฀ 	?	?
฀l฀o฀w฀e฀r฀m฀o฀s฀t฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀o฀z฀o฀n฀e฀ ฀t฀r฀e฀n฀d฀s฀.฀ 	?	?
฀ 	?	?
 	?
฀A฀b฀s฀t฀r฀a฀c฀t฀.฀ ฀ ฀ ฀M฀o฀d฀e฀l฀ ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀p฀r฀e฀s฀e฀n฀t e d฀ ฀i฀n฀ t฀h i s  p a p e r  s฀u฀g฀g฀e฀s฀t฀ ฀th a t  t r฀a฀n฀s o r t  ฀p฀r฀o฀c e s฀s฀e฀s฀ 	?	?
฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀s฀u฀m฀m฀e฀r฀ ฀m฀o฀n฀s฀o฀o฀n฀s฀ ฀b฀r฀i฀n฀g฀ ฀i n c e a s฀e฀d฀ ฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀ ฀o฀f฀ h฀y฀d฀r o c฀h฀l฀o฀r฀i c  a c i฀d  	?	?
฀i฀n฀t฀o฀ ฀c฀o฀n฀t฀a฀c฀t฀ ฀w฀i฀t฀h฀ ฀l฀i฀q฀u฀i฀d฀ ฀s฀u฀l฀f฀a฀t฀e฀ ฀a฀e฀r o฀s฀o฀l฀s฀ ฀i฀n฀ ฀t h฀e฀ ฀c฀o฀l฀d฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ l o w฀e r m o s฀t  s฀t฀r฀a฀t฀o฀s฀p฀h e฀r฀e฀,฀ 	?	?
฀l฀e฀a฀d฀i฀n฀g฀ ฀t฀o฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀ic a l  ฀a c฀t฀i฀v฀a฀t฀i o n฀ ฀o฀f  c฀h฀l฀o฀r฀i฀n฀e฀ ฀s฀p฀e฀c฀i฀es฀.   T h e  ฀c a l c u l a t i฀o฀n฀s  	?	?
฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀s฀p฀a฀t฀i฀a฀l฀ ฀a฀n฀d฀ ฀se s o฀n฀a฀l฀ ฀d฀i฀s t r฀i b฀u฀t฀i o n฀s฀ ฀o฀f฀ ฀c฀h฀l฀o฀r฀i฀n฀e  m o n o x฀i฀d e฀ ฀a n฀d฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ 	?	?
฀n฀i฀t฀r฀a฀t฀e฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀o฀f฀ ฀t h฀e  n o r t฀h฀e฀r฀n  ฀h e฀m i฀s฀p฀h฀e฀r฀e฀ ฀t฀r฀o฀p i฀c฀a l฀ ฀a฀n฀d฀ ฀s฀u฀b฀t฀r o฀p฀i฀c฀a฀l฀ 	?	?
฀l฀o฀w฀e฀r฀m฀o฀s฀t฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀c฀o฀u฀l฀d฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀i฀n฀d฀i c a฀t o฀r฀s  o f h e t e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀.฀ ฀ ฀ 	?	?
฀I฀n฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀,฀ ฀t฀h฀e฀s฀e฀ ฀p฀r฀o฀c฀e฀s฀s฀e฀s฀ ฀i฀m฀p a c฀t฀ t h l฀o c a l฀ ฀o฀z฀o n e  ฀b฀u฀d฀g฀e฀t฀ ฀a฀n฀d฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀ ฀o฀z฀o฀n฀e฀ 	?	?
฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀,฀ ฀i฀m฀p฀l฀y฀i฀n฀g฀ ฀a฀ ฀c฀h฀e฀m฀i฀c฀a฀l c o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀t฀o l o n g e r - t e r฀m  ฀n฀o฀rt h e r n  t r o p฀i฀c฀a฀l฀ ฀o฀z฀o฀n฀e฀ 	?	?
฀p฀r฀o฀f฀i฀l฀e฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀a฀t฀ ฀1฀6฀-฀1฀9฀ ฀k฀m฀.฀ ฀ ฀ ฀ 	?	?
฀ 	?	?
฀1฀.฀ ฀ ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀ 	?	?
฀ 	?	?
฀H฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀is฀t฀r฀y฀ ฀o฀n฀ ฀a฀n d  ฀i฀n฀ ฀l฀i฀q u฀id฀ p฀o฀l฀a฀r฀ s t r฀a฀t฀o฀sp h e฀r i c  p฀a r฀t฀i฀c฀l฀e฀s฀ ฀i฀s฀ ฀t฀h฀o฀u฀g฀h฀t฀ 	?	?
฀t฀o฀ ฀p฀l฀a฀y฀ ฀a฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀ ฀r฀o฀l฀e฀ ฀in  p o l a r  a n d  s u฀b฀p฀o฀l฀a฀r฀ ฀o฀z฀o฀n฀e฀ ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀ ( S o m฀o฀n฀ ฀e฀t  a l . ,฀ ฀1฀9 9 9฀ 	?	?
฀r฀e฀v฀i฀e฀w฀,฀ ฀a฀n฀d฀ ฀r฀e฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀t฀h฀e฀r฀e฀i฀n) .   ฀ ฀ ฀P฀r฀e฀v฀i฀o฀u฀s  ฀s฀t฀u฀d฀i฀e฀s฀ ฀h฀a฀v฀e฀ ฀n฀o฀t฀ ฀p฀r o v i d e d  e฀v฀i฀d฀e฀n฀c฀e฀ ฀f฀o฀r฀ 	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ o฀c฀c฀u฀r฀r฀i฀n฀g฀ ฀i฀n฀ t฀h e  ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀s฀t฀r฀at฀o s p h e r฀e .   ฀ ฀U฀s i฀n฀g  t h e  	?	?
฀c฀u฀r฀r฀e฀n฀t฀ ฀b฀e฀s฀t฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀l฀i฀q฀u฀i฀d฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀p฀a฀r฀t฀i฀c฀l฀e฀ ฀c฀h฀em i s t r฀y  ฀i฀n  a  ฀s฀t฀a฀t฀e฀-฀o f - t฀h฀e฀-฀a฀r฀t฀ 	?	?
฀n฀u฀m฀e฀r฀i฀c฀a฀l฀ ฀m฀o฀d฀e฀l฀,฀ ฀w฀e฀ ฀e฀x฀a฀m฀i฀n฀e฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀s฀u฀c฀h฀ ฀p฀r฀o฀c e฀s฀s e฀s  s h฀o฀u฀l฀d฀ ฀b฀e฀ ฀e฀xp e c t d  ฀t฀o฀ ฀a฀f฀f฀e฀c฀t฀ 	?	?
฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀c฀o฀m฀p฀o฀s฀i฀t฀i฀o฀n฀,฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀ly  ฀a฀t฀ ฀a฀n฀d฀ ฀s฀l฀i฀g฀h฀t฀l฀y฀ ฀a฀b฀o v฀e฀ ฀t฀h฀e฀ ฀c฀ol d  t r o p i c a l฀ ฀t฀r฀o p o p a u฀s฀e฀,฀ ฀i฀n฀ 	?	?
฀a฀s฀s฀o฀c฀i฀a฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀A฀s฀i฀a฀n฀ ฀a฀n฀d฀ ฀No฀r t h฀ A฀m฀e฀r i฀c฀a฀n฀ ฀s฀u฀m m e฀r฀ ฀(฀J฀u฀n฀e฀-฀J฀u฀l฀y฀-฀A฀u฀g฀u฀s฀t฀)฀ ฀m฀o฀n฀s฀o฀o฀n฀s฀.฀ ฀ ฀ ฀ ฀ 	?	?
฀F฀u฀r฀t฀h฀e฀r฀,฀ ฀w฀e฀ ฀p฀r฀o฀b฀e฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀e฀m฀i฀s฀s฀i฀o฀n฀s฀ ฀o฀f฀ ฀s฀u฀l฀f฀u฀r฀ ฀(฀w฀h฀i฀c฀h฀ ฀c฀a฀n฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀s฀t฀r฀a t o p฀h฀e r i c  	?	?
฀s฀u฀l฀f฀a฀t฀e฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀)฀ ฀c฀o฀u฀l฀d฀ e n฀h฀a฀n฀c฀e฀ t h i s  ฀c h e m฀i s฀t฀r฀y฀.฀ ฀ ฀ ฀ ฀T฀h฀e฀ p r i m฀a฀r฀y  ฀f o฀c฀u฀s฀ ฀o f  ฀t฀h฀i฀s฀ 	?	?
 	?
฀p฀a฀p฀e฀r฀ ฀i฀s฀ ฀t฀o฀ ฀e฀x฀a฀m฀i฀n฀e฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀C฀l฀O฀ ฀a฀n฀d฀ ฀C฀l฀O฀N฀O฀2฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀n฀e a฀r฀ t h e  m o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀i฀n฀ 	?	?
฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀m฀o฀s฀t฀ ฀s฀t฀r฀a฀t฀os p h฀e฀r฀e  c o฀u฀l฀d  p r o v i d฀e฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀t฀e฀s฀t฀be d฀ ฀f฀o฀r฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ 	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o n e m฀i฀s฀t r y฀,  w฀h฀i฀l e฀ ฀a฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀f฀o c฀u฀s฀ i s฀ o฀n฀ ฀w฀h฀e฀t฀h฀e฀r฀ s u฀c฀h฀ 	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀h฀a฀s฀ ฀t฀h฀e฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀t฀o฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀o฀ t h฀e฀ ฀b฀u฀d฀g฀e฀t฀ ฀a฀n฀d฀ ฀t฀r฀e฀n฀d฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀o฀z฀o฀n฀e฀ 	?	?
฀p฀r฀o฀f฀i฀l฀e฀ ฀b฀e฀l฀o฀w฀ ฀a฀b฀o฀u฀t฀ ฀2฀0฀ ฀k฀m฀.฀ ฀ ฀ ฀S฀t฀r฀a฀t฀o฀s฀p h฀e฀r฀i c  c h l o r i฀n e c h e฀m฀i฀s฀t฀r฀y฀ ฀h฀a฀s฀ b e e฀n฀ ฀a฀ s u b j e฀c t  ฀o฀f฀ 	?	?
฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀f฀o฀r฀ ฀d฀e฀c฀a฀d฀e฀s฀,฀ ฀b฀u฀t฀ ฀k฀e฀y฀ ฀u฀n฀c฀e฀rt a i n t฀i฀e฀s฀ ฀r฀e฀m a i n  i฀n  ฀h฀e฀t฀e฀r฀o฀g฀e฀no฀u฀s  ฀r฀e a฀c t฀i฀o฀n s  ฀r฀a฀t฀e฀s฀ ฀(฀e฀.฀g฀.฀,฀ 	?	?
฀1฀-฀s฀i฀g฀m฀a฀ ฀u฀n฀c฀e฀r฀t฀a฀i฀n฀t฀i฀e฀s฀ ฀i฀n฀ ฀r฀e฀a฀c฀t฀i o n฀ ฀r a฀t e฀s฀ ฀o฀f฀ ฀4฀0฀% ;  ฀J฀P฀L฀,฀ ฀2฀0฀1฀1฀)฀ ฀t฀h฀a฀t m a y  ฀b฀e  t฀e฀s฀t฀a฀b฀l฀e฀ i n฀ ฀n฀e฀w฀ 	?	?
฀w฀a฀y฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀s฀.฀ ฀ ฀ ฀T฀h฀e฀ ฀o฀z฀o฀n฀e฀ ฀p฀r฀o f i฀l฀e฀ ฀t฀r฀e฀n d s  ฀i฀n฀ ฀t฀h฀e฀ t r o p฀i฀c฀a฀l l o฀w r m o s t  s t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀h฀a฀v฀e฀ 	?	?
฀l฀o฀n฀g฀ ฀b฀e฀e฀n฀ ฀a฀ ฀t฀o฀p฀i฀c฀ ฀o฀f฀ ฀s฀c฀i฀e฀n฀t฀i฀f฀i฀c฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀( R฀a฀n฀d l฀,฀ ฀1 9 9 9฀;฀ ฀R฀a฀n฀d฀e฀l฀ a n d฀ T฀h o฀m p s o n฀,  2 0 1 1 )฀ ฀a฀n฀d฀ 	?	?
฀a฀r฀e฀ ฀t฀h฀o฀u฀g฀h฀t฀ ฀t฀o฀ ฀b฀e฀ ฀l฀a฀r฀g฀e฀l฀y฀ ฀d฀y฀n฀a฀m฀ic a฀l i n  o r i i n  ( e .฀g฀.฀,฀ W฀M฀O฀/฀U฀N฀E฀P฀ ฀2฀0 1 4  a d  ฀r฀e f฀e฀r฀e฀n฀c e s  	?	?
฀t฀h฀e฀r฀e฀i฀n฀)฀.฀ ฀ ฀ ฀U฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀t฀h฀e฀r฀e฀ ฀m฀a฀y฀ ฀b฀e฀ ฀a฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀c฀h฀e฀mi c a l  ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀t฀o฀ 	?	?
฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀o฀z฀o฀n฀e  p r฀o฀f฀i฀l e฀ t r e n d s  i s  ฀h฀e฀n฀c฀e฀ ฀o฀f฀ ฀su b s t a n t i a l  s c i฀e฀n t฀i฀f฀i฀c฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ 	?	?
฀a฀n฀d฀ ฀a฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀g฀o฀a฀l฀ ฀o฀f฀ ฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀.฀ ฀ ฀ 	?	?
฀ 	?	?
฀M฀o฀n฀s฀o฀o฀n฀s฀ ฀a฀r฀e฀ ฀p฀r฀i฀m฀a฀r฀i฀l฀y฀ ฀d฀r฀i฀v฀e฀n฀ ฀b฀y฀ ฀c฀o฀n฀t฀i฀n฀e฀n฀t฀a฀l฀ ฀h฀e฀a฀t฀i฀n฀g฀,฀ ฀e฀x฀t฀e฀n฀d฀ ฀i฀n฀t o฀ t h e  l o w e r฀ s t฀r a t฀o s฀p h e r e  	?	?
฀(฀e฀.฀g฀.฀,฀ ฀D฀u฀n฀k฀e฀r฀t฀o฀n฀,฀ ฀1฀9฀9฀5฀)฀,฀ ฀a฀n฀d฀ ฀i฀n฀v฀o฀l฀v฀e฀ ฀d฀e฀e฀p฀ ฀c฀o฀n฀v฀e฀c฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀t฀r฀o฀n฀g฀ ฀a฀n฀t฀i฀-	?	?
฀c฀y฀c฀l฀o฀n฀i฀c฀ ฀c฀i฀r฀c฀u฀l฀a฀t฀i฀o฀n฀ ฀c฀e฀l฀l฀s฀ ฀o฀n฀ ฀a฀ ฀s฀e a s฀o n a l  b a s i s ,  m฀a x i฀m฀i฀z฀i฀n฀g฀ ฀i฀n฀ ฀s฀u฀m฀m e r  o v e r฀ ฀A s i฀a  a฀n d฀ ฀N฀o฀r฀t฀h฀ 	?	?
฀A฀m฀e฀r฀i฀c฀a฀ ฀(฀e฀.฀g฀.฀,฀ ฀G฀e฀t฀t฀e฀l฀m฀a฀n฀ ฀e฀t฀ ฀a฀l฀. ,  2฀0 0 4฀;฀ P฀a r k ฀a฀l฀.฀,฀ ฀2฀0฀0฀7฀;฀ ฀R฀a฀n฀d฀el฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 2฀0฀1฀0฀)฀.฀ ฀ ฀W฀e฀a฀k฀e฀r฀ 	?	?
฀m฀o฀n฀s฀o฀o฀n฀s฀ ฀a฀r฀e฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀o฀v฀e฀r฀ ฀s฀o฀u฀t฀h฀e฀r฀n฀ ฀h฀e฀m฀i฀s฀p฀h฀e฀r฀e฀ ฀l฀a฀n฀d฀m฀a฀s฀s฀e฀s฀.฀ ฀ ฀O฀b฀s฀e฀r v a฀t฀i o n s฀ h a v e฀ s h o w฀n฀ 	?	?
฀t฀h฀a฀t฀ ฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ ฀r฀e฀l฀a฀t฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n s  ฀i฀n f฀l฀u e n c e s  a฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀c฀he m i c a฀l i n  t h e฀ ฀t฀r฀o฀p i฀c฀a฀l฀ ฀a฀n฀d฀ 	?	?
฀s฀u฀b฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀r฀e฀g฀i฀o฀n฀s฀,฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀t฀r฀a฀c฀e฀r฀s฀ ฀s฀u฀c฀h฀ ฀a฀s฀ ฀c฀a฀r฀b฀on  m฀o฀n฀o฀x฀i฀d฀e  a n d  h y d r o g฀e฀n฀ 	?	?
฀c฀y฀a฀n฀i฀d฀e฀ ฀(฀R฀a฀n฀d฀e฀l฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀0฀)฀,฀ ฀o฀z฀o฀n฀e฀ ฀(฀P฀a฀r฀k฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀7฀)฀,฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀a฀n฀d฀ ฀p฀o฀l฀l฀u฀t฀i฀o฀n฀ ฀a฀e฀r฀o฀s฀o฀l฀s฀ 	?	?
฀(฀V฀e฀r฀n฀i฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀1฀;฀ ฀2฀0฀1฀5฀)฀ ฀a฀n฀d฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o฀r฀ ฀(฀e฀.฀g฀. ,  R฀o฀s e n฀l o f฀ ฀e฀t a l . ,  ฀1฀9 9 7 ;  R฀a฀n d l฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 	?	?
 	?
฀2฀0฀1฀5฀;฀ ฀S฀c฀h฀o฀e฀b฀e฀r฀l฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀3฀,฀ ฀P฀l฀o฀e฀g฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀3฀) .  ฀ ฀ ฀ ฀ ฀W฀a฀t฀e฀r฀ v฀a p o r  c฀a฀n p l฀a฀y฀  r o l฀e฀ ฀i฀n฀ 	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀u฀n฀d฀e฀r฀ ฀c฀o฀l฀d฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀,฀ ฀b฀o฀t฀h฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀i฀t฀s i n f l u e n c e  o n  f r m a฀t฀i฀o฀n฀ 	?	?
฀o฀f฀ ฀i฀c฀e฀ ฀c฀l฀o฀u฀d฀s฀ ฀a฀n฀d฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀d฀e฀p฀e฀n฀d฀en c e  o f  c h l o r฀i฀n e  ฀a c t฀i฀v฀a฀t฀i฀o฀n฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀o฀n฀ t h฀e฀ ฀w฀a฀t฀e฀r฀ 	?	?
฀c฀o฀n฀t฀e฀n฀t฀ ฀o฀f฀ ฀l฀i฀q฀u฀i฀d฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀p a r t i฀c฀l฀e฀s฀ ฀(฀w฀h฀i฀c฀h฀ ฀c฀o฀n฀t฀a฀i฀n฀ ฀s฀u฀l฀f฀u฀r฀i฀c฀ ฀a฀c฀i฀d฀ ฀a฀n฀d฀ ฀w฀a฀t฀e฀r฀,฀ 	?	?
฀s฀e฀e฀,฀ ฀e฀.฀g฀.฀,฀ ฀S฀o฀l฀o฀m฀o฀n฀,฀ ฀1฀9฀9฀9฀;฀ ฀T฀h฀o฀r฀n฀t฀o฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀7฀;฀ ฀A฀n฀d฀e฀r฀s฀o฀n฀ ฀e฀t฀ ฀a฀l฀. ,  ฀2 0 1 2 ) .  ฀ ฀ ฀ ฀T฀h฀e฀ ฀i฀n฀f l u e n c e s	?	?
฀o฀f฀ ฀H฀C฀l฀,฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o฀r฀,฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e  ฀c฀h฀a฀n g e s  f฀o r  s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n e  c h e m i s t r y ฀i฀n฀ ฀t฀h฀e฀ 	?	?
฀t฀r฀o฀p฀i฀c฀s฀ ฀a฀r฀e฀ ฀d฀i฀s฀c฀u฀s฀s฀e฀d฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀b฀e฀l฀o฀w฀.฀ 	?	?
฀ 	?	?
฀T฀h฀e฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀g฀o฀a฀l฀ ฀o฀f฀ ฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀i฀s฀ ฀t฀o฀ ฀p฀r฀o฀b฀e  t฀h e  e x t฀e฀n t  t฀o฀ ฀w฀h฀i฀c฀h฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ 	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀m฀a฀y฀ ฀b฀e฀ ฀e฀x฀p฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀o฀c฀c฀u฀r฀ o฀n฀ l฀i q u i d  s u l f a t e  ฀a฀e฀r฀o฀s฀o฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀.฀ ฀ ฀ 	?	?
฀L฀i฀q฀u฀i฀d฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀c฀o฀u฀l฀d฀ ฀r฀e฀p฀r฀e฀s฀e n฀t฀ ฀a฀ ฀l o w฀e฀r฀ ฀l฀i m฀i฀t฀ ฀t o  t฀h฀i฀s฀ ฀c฀h฀e m฀i s t r y  i f฀,฀ ฀f฀o฀r฀ ฀e฀x฀a฀m฀p฀l฀e฀,฀ 	?	?
฀s฀i฀m฀i฀l฀a฀r฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀a฀l฀s฀o฀ ฀t฀a฀k฀e฀ ฀p฀le   t r o p i c a l  c i r฀r฀u฀s฀ ฀i฀c฀e฀ ฀c฀l฀o฀u฀d฀s,฀ ฀b u t฀ ฀t฀h e  ฀p฀o t e n t i a l  ฀f฀o฀r฀ ฀i฀c฀e฀ 	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀i฀s฀ ฀n฀o฀t฀ ฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀h฀e฀r฀e฀.฀ ฀ ฀ ฀ ฀H฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀h฀a฀l฀o฀g฀e฀n฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀o฀n฀ ฀i฀c฀e฀ ฀a r e฀ ฀s฀e฀n฀s฀i฀t฀i v e  t฀o  	?	?
฀t฀h฀e฀ ฀s฀i฀z฀e฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀o฀f฀ ฀c฀i฀r฀r฀u฀s฀ i c e฀ ฀p฀a฀r฀t฀i฀c฀l e s  ( e . g฀. ,  B฀r฀e฀g฀m฀a฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 1฀9฀9฀7฀)฀ ฀a฀n฀d฀ t o t h฀e฀ ฀a฀d฀o฀p฀t฀e฀d฀ 	?	?
฀p฀a฀r฀a฀m฀e฀t฀e฀r฀i฀z฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀c฀i฀r฀r฀u฀s฀ ฀c฀l฀o฀u฀d฀s ฀i฀n  ฀m o d e฀l฀s฀.฀    ฀H e t e r o g฀e฀n฀e฀o฀u฀s฀ ฀pr฀o฀c฀e s s฀i฀n฀g฀ ฀i฀n฀v฀o฀l฀v฀i n฀g฀ 	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀,฀ ฀b฀r฀o฀m฀i฀n฀e฀,฀ ฀a฀n฀d฀ ฀i฀o฀d฀i฀n฀e฀ ฀h฀av฀e฀ a l฀s฀o  b e e n  i d e t i f฀i฀e฀d฀ ฀o฀n฀ ฀l฀i฀q฀ui d  a n d฀/ o r฀ i฀c฀e฀ ฀a e r o฀s฀o฀l฀s฀ ฀i฀n฀ 	?	?
฀t฀h฀e฀ ฀t฀r฀o฀p฀o฀s฀p฀h฀e฀r฀e฀ ฀(฀e฀.฀g฀.฀,฀ ฀W฀a฀n฀g฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀;฀ ฀S฀c฀h฀m฀i฀d฀t฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀6฀;฀ ฀S฀a฀i฀z฀-฀L฀o฀p฀e฀z฀ ฀a฀n฀d฀ ฀F฀e฀r฀n฀a฀n฀d฀e฀z฀,฀ 	?	?
฀2฀0฀1฀6฀;฀ ฀V฀o฀n฀ ฀H฀o฀b฀e฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀1฀;฀ ฀s฀e฀e฀ ฀t฀h฀e฀ r e v i e฀w฀ ฀b y  S i m p s฀o฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 2฀0฀1฀5฀ ฀a฀n฀d฀ r e f e r฀e฀n฀c฀e฀s฀ 	?	?
฀t฀h฀e฀r฀e฀i฀n฀)฀ ฀b฀u฀t฀ ฀t฀h฀e฀ ฀f฀o฀c฀u฀s฀ ฀h฀e฀r฀e฀ ฀i฀s ฀o n  s t฀r a t฀o฀s฀p฀h e r i฀c฀ ฀c h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀st r y  a n d฀ ฀t h฀e฀ ฀r฀o฀l e฀ o f  ฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ 	?	?
฀v฀i฀a฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀c฀i฀r฀c฀u฀l฀a฀t฀i฀o฀n฀s฀.฀ 	?	?
฀R฀e฀c฀e฀n฀t฀ ฀p฀r฀o฀g฀r฀e฀s฀s฀ ฀i฀n฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀m฀o฀d฀e฀l฀i฀n฀g฀ ฀u฀n฀d฀e฀r฀p฀i฀n฀s฀ ฀th i s  ฀s฀t฀u฀d฀y .฀ ฀ ฀ ฀ S฀t a t e - o f -฀t฀h฀e฀-	?	?
฀a฀r฀t฀ ฀a฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀m฀o฀d฀e฀l฀s฀ ฀h฀a฀v฀e฀ ฀b฀e฀e฀n฀ ฀e฀x฀t฀e฀n฀s฀i฀v฀e฀l฀y฀ ฀i฀n฀t฀e฀r฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀a฀n฀d฀ ฀t฀e฀s฀t฀e฀d฀ ฀(฀e฀.฀g฀.฀,฀ 	?	?
฀E฀y฀r฀i฀n฀g฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀0฀)฀,฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀e฀ra฀t฀u฀r฀e฀-฀s e฀n฀s฀i฀t i v฀e฀ h e฀t฀e฀r o g e฀n฀e฀ou s฀ ฀c฀h e m i s t r฀y฀ ฀c฀a฀n฀ ฀b฀e฀ ฀d฀r฀i฀v฀e฀n฀ 	?	?
 	?
฀b฀y฀ ฀s฀p฀e฀c฀i฀f฀i฀e฀d฀ ฀d฀y฀n฀a฀m฀i฀c฀s฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀f฀r฀o฀m฀ ฀r฀e฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀f฀i฀e฀l฀d฀s฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ o b฀s฀e฀r฀v฀a฀t฀i o฀n฀s฀;฀ 	?	?
฀h฀e฀r฀e฀ ฀w฀e฀ ฀u฀s฀e฀ ฀t฀h฀e฀ ฀C฀o฀m฀m฀u฀n฀i฀t฀y฀ ฀E฀a฀r฀t฀h฀ ฀S฀y฀s฀t฀e฀m฀ ฀M฀o฀d฀e฀l฀,฀ ฀v฀e฀r฀s฀i฀o฀n฀ ฀1฀,฀ ฀w฀i฀t฀h฀ ฀t฀h฀e  ฀W h o l e฀ A฀t m฀o฀s฀p฀h฀e฀r e  	?	?
฀C฀o฀m฀m฀u฀n฀i฀t฀y฀ ฀C฀l฀i฀m฀a฀t฀e฀ ฀M฀o฀d฀e฀l฀ ฀v฀e฀r฀s฀i฀o฀n฀ 4฀,฀ s  t h฀e฀ ฀a฀t m฀o฀s฀p h e r i฀c฀ ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀ 	?	?
฀(฀C฀E฀S฀M฀1฀(฀W฀A฀C฀C฀M฀)฀;฀ ฀s฀e฀e฀ ฀M฀a฀r฀s฀h฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀3฀)฀.฀ ฀ ฀T฀h฀e฀ ฀m฀o฀d฀e฀l฀’฀s฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀at i o n  o f  	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀w฀a฀s฀ ฀s฀h฀o฀w฀n฀ ฀t฀o฀ ฀b฀e฀ ฀i฀n฀ ฀b฀r฀o฀a฀d฀ ฀a฀g฀r฀e฀e฀m฀e฀n฀t฀ ฀w฀i฀t฀h p o l a r  o z o฀n฀e  a฀n d  	?	?
฀c฀o฀n฀s฀t฀i฀t฀u฀e฀n฀t฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀S฀o฀l฀o฀m o n  e t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀5 )฀,฀ ฀s฀u฀p฀p฀o฀r฀t฀i฀n฀g฀ ฀i฀t฀s฀ ฀u฀s฀e฀ ฀t฀o฀ ฀e฀x฀a฀m฀i฀n฀e฀ ฀o฀t฀h฀e฀r฀ 	?	?	?
฀r฀e฀g฀i฀o฀n฀s฀.฀ ฀ ฀ 	?	?	?
฀T฀h฀e฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀e฀m p l฀o฀y e  i n  t฀h฀i฀s฀ ฀m฀o฀d฀e฀l฀ ฀i n฀c฀l฀u฀d฀e฀ ฀r฀e฀p฀r฀e฀s e฀n฀t฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ 	?	?	?
฀b฀o฀t฀h฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀a฀n฀d฀ ฀n฀o฀n฀-฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀s฀u฀l฀f฀u฀r฀ ฀s฀o฀u฀r฀c฀e฀s .   ฀ ฀T h e  ฀c฀a l c u l a฀t฀e฀d a e r o s o l  p r o p e฀r t i e฀s฀ ฀w฀e฀r฀e฀ 	?	?	?
฀d฀i฀s฀c฀u฀s฀s฀e฀d฀ ฀i฀n฀ ฀d฀e฀t฀a฀i฀l฀ ฀i฀n฀ ฀M฀i฀l฀l฀s฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀6฀)฀,฀ ฀a฀n฀d฀ ฀s฀h฀o฀w฀n฀ ฀t฀o฀ ฀c฀o฀m฀p฀a฀r฀e฀ ฀w฀e฀l฀l฀ ฀t฀o฀ ฀t฀o฀t฀a l  ฀s฀t฀r฀a t o฀s฀p฀h฀e฀r฀i฀c฀ 	?	?	?
฀a฀e฀r฀o฀s฀o฀l฀ ฀e฀x฀t฀i฀n฀c฀t฀i฀o฀n฀ ฀d฀a฀t฀a฀ ฀f฀r฀o฀m฀ ฀l฀i฀d฀a฀r฀s฀,฀ i n฀c l u d i n฀g฀ ฀t฀h฀e฀ M฀a฀u฀n฀a฀ ฀L฀o฀a฀ ฀l฀i฀d฀a฀r฀.฀  F u r฀t฀h฀e฀r฀ ฀c฀o฀m฀p a฀r฀i฀s฀o฀n฀s฀ 	?	?	?
฀t฀o฀ ฀g฀r฀o฀u฀n฀d฀-฀b฀a฀s฀e฀d฀ ฀a฀n฀d฀ ฀s฀a฀t฀e฀l฀l฀i฀t฀e฀ ฀l฀i฀d฀a฀r฀ b฀a฀c k฀s฀c฀a฀t฀t e r฀ d฀at a  i n  t h e  l o฀we฀r฀m o s t  t r o p฀i c a฀l฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ 	?	?	?
฀a฀r฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀b฀e฀l฀o฀w฀.฀ ฀ ฀D฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀s฀u฀m฀m฀e฀r฀ ฀o฀f฀ ฀2฀0฀1฀1฀,฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l s  ฀w e r e฀ 	?	?	?
฀e฀n฀h฀a฀n฀c฀e฀d฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀s฀e฀v฀e฀r฀a฀l฀ ฀o฀t฀h฀e฀r฀ ฀r฀e฀c฀e฀n฀t฀ ฀y฀e฀a฀r฀s฀,฀ ฀a฀t฀ ฀l฀e฀a฀s฀t฀ ฀i฀n฀ ฀p฀a฀r฀t฀ d u e฀ t o฀ v฀o฀l c฀a฀n฀i฀c฀ ฀i n฀p฀u฀t฀s฀ 	?	?	?
฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀N฀a฀b฀r฀o฀ ฀e฀r฀u฀p฀t฀i฀o฀n฀ ฀i฀n฀ ฀m฀i฀d฀-฀J u฀n฀e฀ ฀(฀B฀o฀u฀r฀a฀s฀s฀a฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀2฀;฀ ฀F฀a฀i฀r l i e  e t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀3฀;฀ ฀N฀e฀e฀l฀y฀ ฀e฀t฀ 	?	?	?
฀a฀l฀.฀,฀ ฀2฀0฀1฀3฀)฀ ฀a฀l฀t฀h฀o฀u฀g฀h฀ ฀p฀o฀l฀l฀u฀t฀i฀o฀n฀ ฀f฀r฀o฀m฀ ฀A฀s฀i฀a฀n฀ ฀s฀o฀u฀r฀c฀e฀s฀ ฀a฀l฀s฀o฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀s฀ ฀t฀o฀ ฀a฀e฀r฀o฀s฀o฀l  l o a d i n g  i n  t฀h฀e  	?	?	?
฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀ ฀(฀V฀e฀r฀n฀i฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀)฀.     ฀ ฀ ฀I฀n฀ ฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀w฀e฀ ฀f฀oc u s o n฀ ฀2฀0 1 1  s  ฀a  p฀e฀r฀i฀o฀d฀ 	?	?	?
฀w฀h฀e฀n฀ ฀h฀i฀g฀h฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀a฀e฀r฀o฀so฀l  l o d i n g  s h o u฀l d฀ ฀b฀e฀ e฀x฀p฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀i n c฀r e a s e฀ t h  ฀p o t e฀n฀t฀i฀a฀l฀ 	?	?	?
฀r฀o฀l฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀u฀n฀d฀e฀r฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀t฀i฀o฀n฀,฀ ฀a฀n฀d฀ ฀w฀e฀ ฀c฀o฀m฀p฀a฀r฀e฀ ฀2฀0฀1฀1฀ ฀t o  c a l u l a t i฀o฀n s  f o r฀ ฀o t฀h฀e฀r฀ 	?	?	?
฀y฀e฀a฀r฀s฀.฀ 	?	?	?
฀2฀.฀ ฀M฀o฀d฀e฀l฀ ฀D฀e฀s฀c฀r฀i฀p฀t฀i฀o฀n฀ 	?	?	?
฀ 	?	?	?
฀T฀h฀e฀ ฀s฀p฀e฀c฀i฀f฀i฀e฀d฀ ฀d฀y฀n฀a฀m฀i฀c฀s฀ ฀v฀e฀r฀s฀i฀o฀n฀ ฀o฀f฀ ฀C฀E฀S฀M฀1฀ ฀(฀W฀A฀C฀C฀M฀)฀,฀ ฀h฀e฀r฀e฀i฀n฀ ฀r฀e฀f฀e฀r฀r฀e฀d฀ t o  a s S D฀-	?	?	?
 	?
฀W฀A฀C฀C฀M฀,฀ ฀i฀s฀ ฀n฀u฀d฀g฀e฀d฀ ฀t฀o฀ ฀e฀x฀t฀e฀r฀n฀a฀l฀l฀y฀ ฀s฀p฀e c i f i฀e d  d y n a฀m฀i฀c฀a฀l฀ ฀f฀i฀e฀l฀d฀s฀ ฀f฀o฀r฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀,฀ ฀z฀o฀n฀a฀l฀ ฀a฀n฀d฀ 	?	?	?
฀m฀e฀r฀i฀d฀i฀o฀n฀a฀l฀ ฀w฀i฀n฀d฀s฀,฀ ฀a฀n฀d฀ ฀s฀u฀r฀f฀a฀c฀e฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀f฀i฀e฀l d s฀ f o m฀ ฀t h฀e฀ ฀M฀o฀d฀e฀r฀n฀ ฀Er฀a฀ ฀R e t฀r฀o s p c฀t i v e  	?	?	?
฀A฀n฀a฀l฀y฀s฀i฀s฀ ฀f฀o฀r฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀a฀n฀d฀ ฀A฀p฀p฀l฀ic a t i฀o n s  ฀(฀M E฀R฀R฀A ;฀ ฀s฀e฀e฀ ฀R฀i฀e฀n฀e฀c฀k฀e฀r฀ ฀e฀t฀ a l฀.฀,  ฀2฀0 1฀1฀)฀.฀ ฀ T฀h฀e฀ 	?	?	?
฀p฀r฀o฀c฀e฀d฀u฀r฀e฀ ฀u฀s฀e฀d฀ ฀t฀o฀ ฀c฀o฀n฀s฀t฀r฀a฀i฀n฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀i฀s฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀b฀y฀ ฀M฀a฀r฀s฀h฀ ฀(฀2฀0฀1 1 )  a n d  K฀u฀n z  t a l .  	?	?	?
฀(฀2฀0฀1฀1฀)฀.฀ ฀T฀h฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀s฀c฀h฀e฀m฀e฀ ฀i฀n฀c฀l฀u฀d฀e฀s฀ ฀t฀h฀e฀ ฀Ox฀,  N฀Ox฀,  ฀H฀Ox฀,  ฀C฀l฀Ox,  a฀n฀d฀ ฀B฀r฀Ox  c h฀e m i a l  	?	?	?
฀f฀a฀m฀i฀l฀i฀e฀s฀,฀ ฀a฀l฀o฀n฀g฀ ฀w฀i฀t฀h฀ ฀g฀a฀s฀ ฀p฀h฀a฀s฀e฀ ฀a฀n฀d฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀o฀n฀ ฀l฀i฀q฀u i฀d฀ ฀b฀i฀n฀a฀r฀y฀ ฀a฀n฀d฀ ฀t฀e฀r฀n฀a฀r y฀ 	?	?	?
฀s฀u฀l฀f฀a฀t฀e฀ ฀a฀e฀r฀o฀s฀o฀l฀s฀.฀ ฀ ฀A฀b฀o฀u฀t฀ ฀5฀ ฀p฀p฀t฀v฀ ฀o฀f฀ ฀b฀r฀o฀m i฀n e  f฀r฀o฀m  v e r y - s h o฀r t l i฀v฀ed฀ ฀s฀u฀b s฀t฀a฀n฀c e s  (฀V S฀L฀S฀)฀ 	?	?	?
฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀e฀d฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e r i฀c฀ ฀b฀r฀o฀m฀i฀n฀e฀ ฀l฀e฀v e l s฀,฀ ฀a฀l฀o฀n฀g฀ ฀w฀i฀t฀h฀ ฀C฀H3฀B r  a n฀d  h a l฀o฀n฀ 	?	?	?
฀s฀o฀u฀r฀c฀e฀s฀.฀ ฀ ฀ ฀ ฀C฀h฀l฀o฀r฀i฀n฀e฀ ฀f฀r฀o฀m฀ ฀C฀H3฀C l฀,฀ C฀H฀3 C l฀3฀, ฀a฀n d  ฀i n d u s฀t฀r฀i฀a฀l฀ ฀c฀h฀l฀o฀r฀o฀f฀l฀u฀o฀r฀o฀c฀a฀r฀b฀o฀n฀s฀ ฀i฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀ 	?	?	?
฀i฀n฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀.฀ ฀ ฀ ฀A฀r฀g฀u฀a฀b฀l฀y฀,฀ ฀o฀u฀r฀ ฀r฀e฀s฀ul t฀s฀ ฀r฀e p฀r e s e n฀t  a  l o w฀e฀r฀ ฀l฀i฀m฀i฀t฀ ฀s฀i฀n฀c฀e฀ ฀c฀h฀l฀o r i฀n e฀ ฀f฀r฀o฀m  ฀V฀S฀L฀S฀ 	?	?	?
฀m฀a฀y฀ ฀a฀l฀s฀o฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀(฀s฀e฀e฀ ฀H฀o฀s฀s฀a฀i฀ni฀ ฀e t  ฀a฀l฀,฀ ฀2฀0฀1฀5฀)฀ ฀b฀u฀t฀ ฀a฀r฀e฀ ฀n฀o฀t฀ ฀i฀n฀c฀l฀u d d  ฀h฀e฀r฀e฀,฀ ฀n฀o฀r฀ i s฀ ฀c฀o฀n฀v฀e฀c฀t฀i฀v฀e฀ 	?	?	?
฀l฀o฀f฀t฀i฀n฀g฀ ฀o฀f฀ ฀s฀e฀a฀ ฀s฀a฀l฀t฀ ฀e฀v฀a฀l฀u฀a฀t฀ed  ( e . g . ,  S c฀h฀m฀i฀d฀t฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀6฀)฀.฀ ฀ ฀ ฀ S u c h  a d d฀i฀t฀i฀o฀n a฀l฀ ฀s฀o฀u฀r฀c e s฀ ฀o฀f฀ 	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀n฀d฀ ฀b฀r฀o฀m฀i฀n฀e฀ ฀c฀o฀u฀l฀d฀ ฀a฀d฀d฀ ฀t฀o฀ ฀t฀h฀e  ฀c฀h฀e฀m฀i c a฀l฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀i d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀h฀e฀r฀e฀ ฀i฀f฀ ฀t฀h฀e฀y฀ ฀r฀e฀a฀c฀h฀ ฀t฀h฀e฀ 	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀.฀ ฀ ฀ ฀I฀o฀d฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀ry฀ i s฀ ฀n฀o฀t฀ ฀i฀n฀c฀l฀u฀d฀e฀d  i n  ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀;฀ ฀i฀f฀ ฀t฀h฀e฀r฀e฀ ฀w฀e฀r฀e฀ ฀t฀o฀ ฀b฀e฀ ฀i฀o฀d฀i฀n฀e฀ 	?	?	?
฀i฀n฀p฀u฀t฀ ฀t฀o฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀a฀k฀i฀n฀ ฀t฀o฀ ฀t฀h฀a t฀ ฀i฀d฀e฀n฀t฀i฀f฀i e฀d฀ i  t฀h฀e฀ ฀u฀p฀p฀e฀r฀ t r o p฀o฀s฀p฀h e฀r e ,฀ ฀(฀s฀e฀e฀ ฀e฀. g฀.฀,฀ 	?	?	?
฀V฀o฀l฀k฀a฀m฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀;฀ ฀S฀a฀i฀z฀-฀L฀o฀p฀e฀z฀ ฀a฀n฀d฀ ฀F฀e฀r฀n฀a฀n฀d฀e฀z฀,฀ ฀2฀0฀1฀6฀)฀ ฀t฀h฀a฀t฀ ฀c฀o฀u฀l฀d฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀a฀f฀f฀e฀c฀t฀ ฀t฀h฀e฀ 	?	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀o฀f฀ ฀t฀h฀e฀ ฀r฀e฀g฀i฀o฀n฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀e d ,  b u t  i฀s฀ ฀n฀o฀t฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀i฀n฀ ฀th i s  m o d e l .฀ ฀  T h฀e  	?	?	?
฀h฀o฀m฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀a฀n฀d฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀r฀ea฀c฀t i o n s  a n฀d฀ r a t฀e฀ ฀c฀o฀e f฀f฀i฀c฀i฀e฀n฀t฀s฀ ฀us e d฀ i n  t h  s m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ 	?	?	?
฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀a฀r฀e฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀J฀P฀L฀ ฀(฀2฀0฀1฀1฀)฀ ฀e฀x฀c e฀p t฀ ฀w฀h e r฀e  i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀i฀n฀ ฀S฀ol o m฀o฀n  e฀t  a l฀.  ( 2 0฀1฀5฀)฀.฀ ฀ ฀ 	?	?	?
฀W฀e฀ ฀e฀m฀p฀l฀o฀y฀ ฀m฀o฀n฀t฀h฀l฀y฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀a฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l  d is t r฀i฀b฀u t฀i o฀n฀s฀ ฀f฀rm  M฀i l l s  e t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀6฀)฀,฀ 	?	?	?
฀w฀h฀i฀c฀h฀ ฀w฀e฀r฀e฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀g฀a฀s฀ ฀p฀h฀as e  s u l f u r  a฀n d  r฀e l฀a฀t฀e฀d฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀a฀l฀o฀n฀g฀ ฀w฀i฀t฀h฀ ฀a฀n฀ ฀a฀e฀r฀o฀s฀o฀l฀ 	?	?	?
฀m฀o฀d฀e฀l฀ ฀i฀n฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀.฀ ฀ ฀ ฀A฀ ฀d฀a฀t฀a฀b฀a฀s฀e฀ ฀o฀f฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀S฀O2฀ ฀e฀m i s s i o n s  a฀n d  ฀p l฀u m฀e฀ a l t i฀t฀u d e s฀ ฀w฀a฀s฀ 	?	?	?
฀d฀e฀v฀e฀l฀o฀p฀e฀d฀ ฀f฀o฀r฀ ฀e฀r฀u฀p฀t฀i฀o฀n฀s฀ ฀b฀e฀t฀w฀e฀e n  1 9 9 0  a n d฀ ฀2฀0฀1฀4฀ ฀b฀y฀ ฀N฀e฀e฀l฀y฀ ฀a฀n฀d฀ ฀S฀c฀h฀mi d t  ฀(฀2฀0฀1฀6฀)฀,฀ a n฀d฀ ฀t฀h฀e฀s e฀ 	?	?	?
 	?
฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀s฀u฀l฀f฀u฀r฀ ฀i฀n฀p฀u฀t฀s฀ ฀a฀l฀o฀n฀g฀ ฀w฀i฀t฀h฀ ฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d฀ ฀s฀o฀u฀r฀c฀e฀s฀ ฀o฀f฀ ฀s฀u฀l฀f฀u฀r฀ ฀(฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀O C S ,  	?	?	?
฀a฀n฀t฀h฀r฀o฀p฀o฀g฀e฀n฀i฀c฀ ฀S฀O2฀,฀ e t c .฀)฀ ฀w e฀r฀e฀ ฀u฀s฀e฀d฀ ฀t฀o฀ ฀s฀i฀m฀u฀l฀a฀t฀e฀ ฀s฀t฀r฀a฀t o฀s฀p฀h฀e฀r฀i฀c฀ ฀s฀u฀l f a t e  a e r฀o฀s฀o฀l฀s฀ ฀(฀Mi l l฀s฀ ฀e฀t฀ ฀a฀l฀.฀,  	?	?	?
฀2฀0฀1฀6฀)฀.฀ ฀ ฀ ฀A฀e฀r฀o฀s฀o฀l฀s฀ ฀a฀r฀e฀ ฀m฀o฀d฀e฀l฀e฀d฀ ฀a฀s฀ ฀t฀h฀r฀e฀e฀ ฀l฀o฀g฀n฀o฀r฀m฀a฀l฀ ฀m฀o฀d฀e฀s฀:฀ ฀A฀i฀t฀k฀e฀n฀,฀ a c฀c฀u m฀u฀l฀a฀t i o฀n฀,฀ a n฀d฀ 	?	?	?
฀c฀o฀a฀r฀s฀e฀.฀ ฀ ฀T฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀i฀s฀ ฀c฀a฀p฀a฀b฀l฀e฀ ฀o฀f฀ ฀r฀e฀p฀r฀e฀s e n฀t฀i฀n฀g฀ ฀i฀n฀t e r a c฀t i o฀n฀s฀ ฀o฀f฀ ฀ae r o s o l  p a r t i c฀l฀e฀s฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ 	?	?	?
฀n฀u฀c฀l฀e฀a฀t฀i฀o฀n฀,฀ ฀c฀o฀n฀d฀e฀n฀s฀a฀t฀i฀o฀n฀,฀ ฀c฀o฀a฀g฀u฀l฀a฀t฀i฀o฀n฀,  a n d  s e d i m฀e฀n฀t฀a฀t i o฀n฀;฀ ฀f฀o฀r฀ ฀fu฀r t h฀e r฀ d e t a i฀l฀s฀ ฀a฀n฀d฀ 	?	?	?
฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀s฀ ฀t฀o฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀,฀ ฀s฀e฀e฀ ฀M฀i฀l฀l฀s฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀6฀)฀.฀ ฀ 	?	?	?
฀T฀h฀r฀e฀e฀ ฀s฀e฀t฀s฀ ฀o฀f฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀ ฀c฀h฀e฀m฀i฀s฀tr y฀ m o฀d e฀l฀ r e฀s฀u฀l฀t฀s฀ p r o฀b฀e฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀eo u s  c฀h l฀o฀r฀i฀n฀e฀ 	?	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀:฀ ฀ ฀(฀i฀)฀ ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀a฀nd  n o฀n฀-฀v฀o l c a฀n฀i฀c฀ ฀a e r฀o฀s o l  	?	?	?
฀s฀o฀u฀r฀c฀e฀s฀;฀ ฀(฀i฀i฀)฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀a l l y - c l e a n  s i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀t฀h฀a฀t฀ ฀i฀n฀c฀l฀u฀d฀e฀ ฀o฀n฀l฀y฀ b a c k g฀r฀o฀u฀n฀d฀ ฀s฀o฀u r c e s  o f฀ 	?	?	?
฀s฀u฀l฀f฀u฀r฀ ฀a฀n฀d฀ ฀(฀i฀i฀i฀)฀ ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀wh c h฀ ฀h฀e฀t฀e r o฀g฀e฀n฀e฀o฀u s  ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ t u r n฀e฀d  o f f  b e t w e฀e฀n฀ ฀4฀0฀°฀N฀ 	?	?	?
฀a฀n฀d฀ ฀4฀0฀°฀S฀ ฀(฀b฀u฀t฀ ฀a฀l฀l฀o฀w฀i฀n฀g฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀t฀h฀a฀t฀ ฀d฀o฀ ฀n฀o฀t฀ ฀i฀n฀v฀o฀l฀v฀e฀ ฀c฀h฀l฀o฀r฀i n e  o r b r o m฀i฀n฀e฀ 	?	?	?
฀(฀e฀.฀g฀.฀,฀ ฀N฀2 O฀5 + H2฀O )฀ ฀t฀o฀ ฀c฀o฀n฀t฀i฀n฀u฀e฀ ฀t฀o฀ ฀o฀c฀c฀u฀r฀)฀.฀ ฀ 	?	?	?
฀3฀.฀ ฀R฀e฀s฀u฀l฀t฀s฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀1฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀e฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s ฀o฀f฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d  ฀H฀C l  o b฀t฀a฀i฀n฀e฀d฀ ฀i฀n฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀ ฀a฀l฀o฀n฀g฀ ฀w฀i฀t฀h฀ 	?	?	?
฀t฀h฀e฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀f฀o฀r฀ ฀t h฀e฀ ฀m o n t h฀ ฀o฀f฀ ฀J฀u฀l฀y฀,฀ ฀2฀0฀1฀1฀ ฀a฀t฀ ฀1฀0฀0฀ a n฀d฀ ฀8฀5฀ ฀h฀P a ,  c o m p a r e฀d฀ ฀t฀o฀ 	?	?	?
฀H฀C฀l฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀c฀h฀a฀n฀n฀e฀l฀ c e n t e r e d  a฀t฀ 1 0฀0฀ h฀P฀a฀ f r฀o฀m฀ ฀t฀h฀e฀ ฀Mi c r o w a v e  L฀i m฀b  S฀o฀u฀n฀d฀e฀r฀ 	?	?	?
฀(฀M฀L฀S฀)฀ ฀i฀n฀s฀t฀r฀u฀m฀e฀n฀t฀ ฀(฀F฀r฀o฀i฀d฀e฀v฀a฀u฀x฀ ฀e฀t  a฀l฀. ,  ฀2 0 0฀8฀)฀,฀ ฀v฀e฀r฀s฀i฀o฀n฀ ฀4฀.฀2฀.฀ ฀ ฀ ฀M฀o฀d฀el  m฀e t e฀o฀r฀o฀l฀o฀g฀i฀c฀a฀l฀ 	?	?	?
฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀t฀r฀o฀p฀i฀c฀s฀ ฀a฀t฀ ฀t฀h฀i฀s฀ ฀t฀i฀m฀e ฀o฀f฀ ฀y฀e฀a฀r฀ ฀a฀r฀e฀ ฀f฀r฀o m  9฀0  t o  1฀3฀0  ฀h P  d฀e฀p฀e฀n d n฀g฀ 	?	?	?
฀u฀p฀o฀n฀ ฀l฀o฀n฀g฀i฀t฀u฀d฀e฀.฀ ฀ ฀N฀o฀ ฀M฀L฀S฀ ฀d฀a฀t฀a฀ ฀f฀o฀r฀ ฀HC฀l  a฀r฀e  a v a฀i฀l฀a฀b฀l฀e฀ ฀a฀t฀ 8฀5฀ ฀h฀P฀a฀,฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀o฀u฀n฀d฀e฀r฀ ฀h฀a฀s฀ ฀a฀ 	?	?	?
฀f฀a฀i฀r฀l฀y฀ ฀b฀r฀o฀a฀d฀ ฀v฀e฀r฀t฀i฀c฀a฀l฀ ฀w฀e฀i฀g฀h฀t฀i฀n฀g฀ ฀f฀u฀n c t i o n (฀s฀e e฀ ฀F฀i฀g฀u฀r฀e฀ ฀3฀ ฀o฀f฀ ฀F฀r฀o฀i฀d฀e฀v฀a฀u฀x  ฀e t฀ ฀a฀l฀.฀,฀ 2฀0฀0฀8฀)฀.฀  T฀h฀e฀ 	?	?	?
฀w฀i฀n฀d฀ ฀v฀e฀c฀t฀o฀r฀s฀ ฀s฀u฀p฀e฀r฀i฀m฀p฀o฀s฀e฀d฀ ฀i฀n฀ ฀F฀i฀g฀u฀re  1  ฀s฀h o w  ฀t฀h฀e฀ ฀a฀n t฀i฀-฀c฀y฀c฀l฀o฀n฀i฀c฀ ฀l฀a฀r g฀e฀- s฀c฀a l e  ฀c i ฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ 	?	?	?
฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀a฀l฀ ฀f฀l฀o฀ws  o v e฀r  A฀s i a  ฀a฀n฀d฀ ฀N o r t h  ฀A฀m฀e฀r฀i฀c฀a฀,฀ a n d  t h e฀ t e m p e r a t u฀r฀e฀s฀ 	?	?	?
 	?
฀p฀r฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀i฀n฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀ ฀f฀r฀o฀m฀ ฀M฀E฀R฀R฀A฀ ฀a฀r฀e฀ ฀a฀l฀s฀o฀ ฀o฀v฀e฀r฀l฀a฀i฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀t฀to฀m฀ ฀p฀a฀n฀e l .฀ ฀  ฀ ฀ ฀W h i l e  	?	?	?
฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀u฀m฀m฀e฀r฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀w฀a฀r฀m฀e฀r฀ ฀t฀h฀a n  ฀i฀n  	?	?	?
฀w฀i฀n฀t฀e฀r฀,฀ ฀t฀h฀e฀y฀ ฀a฀r฀e฀ ฀n฀e฀v฀e฀r฀t฀h฀e฀l฀e฀s฀s฀ ฀m฀u฀c฀h฀ ฀c฀o฀l฀d฀e฀r฀ ฀t฀h฀a฀n฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀a฀t฀ ฀m i฀d - l฀a฀t฀i฀t฀u฀d฀e฀s฀ ฀a฀t  t h e s e฀ 	?	?	?
฀a฀l฀t฀i฀t฀u฀d฀e฀s฀,฀ ฀a฀s฀ ฀c฀a฀n฀ ฀b฀e฀ ฀s฀e฀e฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀o฀v e r฀l฀a฀i฀d฀ ฀c฀o฀n฀t฀o฀u r฀s  o f฀ ฀F฀i฀g฀u฀r฀e฀ ฀1฀.    	?	?	?
฀ 	?	?	?
฀T฀h฀e฀ ฀H฀C฀l฀ ฀g฀r฀a฀d฀i฀e฀n฀t฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀d฀a฀t฀a฀ ฀a฀n฀d฀ t h e  m฀o฀d฀e฀l฀ ฀a฀r฀e฀ ฀q฀u฀a฀l i฀t฀a฀t฀i฀v฀e฀l฀y฀ ฀si m฀i l a r  b u฀t  i฀s฀p฀l฀a฀y฀ ฀s฀o฀m฀e฀ 	?	?	?
฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀q฀u฀a฀n฀t฀i฀t฀a฀t฀i฀v฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e s .   W฀h฀i฀l฀e฀ ฀t฀h฀e฀ ฀m฀o d e฀l฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀mi n i m a  n a r 1 0฀0฀ h฀P฀a฀ ฀a฀r฀e฀ 	?	?	?
฀l฀o฀w฀e฀r฀ ฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀M฀L฀S฀ ฀m฀i฀n฀i฀m฀a฀,฀ ฀a฀ ฀h฀i฀g฀h฀ ฀b฀i฀a฀s฀ ฀o฀f฀ ฀a฀b฀o฀u฀t฀ ฀2฀0฀0฀ ฀p฀p฀t฀v฀ ฀a฀t฀ ฀l฀o฀w฀ ฀t฀o  m฀i฀d฀-฀l฀a฀t i t u d฀e฀s฀ ฀i n  	?	?	?
฀M฀L฀S฀ ฀w฀a฀s฀ ฀n฀o฀t฀e฀d฀ ฀i฀n฀ ฀F฀r฀o฀i฀d฀e฀v฀a฀u฀x฀ ฀e฀t฀ ฀a฀l฀.  (฀2฀0฀0฀8฀)฀;฀ f u r t h e r ,  ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀H฀Cl  ฀b฀y฀ ฀t฀h฀e฀ ฀i฀n f r฀a฀r฀e฀d  	?	?	?
฀H฀A฀L฀o฀g฀e฀n฀ ฀O฀c฀c฀u฀l฀t฀a฀t฀i฀o฀n฀ ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀ ฀(฀H฀A฀L฀O E฀)฀ ฀a฀r e฀ a b o u t  ฀1฀5฀%  l o w e฀r฀ ฀t฀h฀a฀n M฀L฀S฀ 	?	?	?
฀(฀F฀r฀o฀i฀d฀e฀v฀a฀u฀x฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀5฀;฀ ฀s฀e฀e฀ ฀a฀l฀s฀o฀ ฀S฀c฀h฀o฀e฀b฀e฀r฀l฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀8฀)฀.฀ ฀ ฀ ฀F฀r฀o฀i฀d฀e฀v a u x  e t  ฀a l฀.฀ ฀(฀2฀0฀0฀8฀,฀ 	?	?	?
฀f฀i฀g฀u฀r฀e฀s฀ ฀1฀1฀ ฀a฀n฀d฀ ฀1฀4฀)฀ ฀a฀l฀s฀o฀ ฀s฀h฀o฀w฀e฀d฀ ฀l฀a฀r฀g฀e฀r  ฀l฀o฀c฀a฀l฀ ฀d฀i฀f฀f฀e฀r฀e n c e฀s฀ o฀f฀ ฀u฀p฀ ฀to฀ 2฀0 - 5 0 %฀ a t 1 0 0฀ h P฀a฀ ฀i฀n฀ 	?	?	?
฀p฀a฀r฀t฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀s฀ ฀i฀n฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n s  ฀o฀f฀ ฀M L฀S฀ ฀w฀i฀t฀h  H A฀L฀O฀E฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀At m฀o฀s฀p฀h฀e r i฀c฀ ฀C฀h฀e฀m i s t฀r y฀ 	?	?	?
฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀ ฀(฀A฀C฀E฀)฀.฀ ฀ ฀ ฀I฀n฀ ฀a฀l฀l฀ ฀o฀f฀ ฀t฀h฀es e฀ ฀s฀a t e l฀l฀i฀t฀e  d฀a฀t฀a฀ ฀s฀o฀u฀r฀c฀e฀s฀ ฀h฀o฀w฀e฀v฀e r ,  t h e  H฀C l฀ ฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀ 	?	?	?
฀a฀r฀e฀ ฀m฀u฀c฀h฀ ฀l฀o฀w฀e฀r฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p h e฀r e  ฀t฀h a฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀e฀x a t o p i c s ; t h i s  i฀s  ฀a฀ ฀r฀o฀b฀u฀s฀t฀ 	?	?	?
฀f฀e฀a฀t฀u฀r฀e฀ ฀t฀h฀a฀t฀ ฀i฀s฀ ฀k฀e฀y฀ ฀t฀o฀ ฀o฀u฀r฀ ฀a฀n฀al฀y s a s  ฀d i s c u s s e d  b฀e฀l฀o฀w฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀T฀r฀o฀p฀i฀c฀a฀l฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d฀ ฀o฀n฀ ฀a฀v฀e฀r฀a฀g฀e฀ ฀b฀y฀ ฀u฀p฀w฀e฀l฀l฀i฀n฀g฀ ฀a฀i฀r฀ma s s e s ,  ฀i฀n  ฀w h i c h  c h l฀o r฀i฀n฀e  	?	?	?
฀i฀s฀ ฀l฀a฀r฀g฀e฀l฀y฀ ฀e฀x฀p฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀b฀e฀ ฀t฀i฀e฀d฀ ฀u฀p฀ ฀i฀n฀ ฀u฀n฀r฀e฀a฀c฀t฀i฀v฀e฀ ฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀ne s o u฀r฀c฀e฀ g฀a฀s฀e฀s฀ ฀(฀m฀a฀i฀n฀l฀y฀ 	?	?	?
฀C฀H3฀C฀l฀ ฀a฀n฀d฀ ฀c฀h฀l฀o฀r฀o฀f฀l฀u฀o฀r฀o฀c฀a฀r฀b฀o฀n฀s฀)฀.฀ ฀ ฀ ฀W฀h฀en  t h e s e  ฀g฀a s฀e฀s฀ ฀t฀r฀a฀v e l฀ ฀u฀p฀w฀a฀r฀d฀ ฀a฀n d  p o฀l฀e w฀a฀r d  ฀i฀n  t h e  	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀,฀ ฀t฀h฀e฀i฀r฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀ ฀b฀re฀a฀k฀d o w n฀ s฀u฀p฀p฀l e s  i n o฀r฀g฀a฀n฀i฀c฀ ฀c฀h฀l฀o฀ri n฀e .฀ ฀ ฀ ฀T฀h฀e฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c฀ 	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀a฀n฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀ ฀w฀i฀t฀h฀ ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y฀ ฀c฀o฀l฀d฀ ฀a฀n฀d฀ ฀w฀e฀t฀ ฀s฀u฀r฀f฀a฀c฀e฀s฀ ฀an฀d  a c t i v a t e฀ t h e  c h l฀o฀r i n e฀ ( b y  	?	?	?
฀c฀o฀n฀v฀e฀r฀t฀i฀n฀g฀ ฀t฀h฀e฀ ฀i฀n฀a฀c฀t฀i฀v฀e฀ ฀r฀e฀s฀e฀r฀v฀o฀i฀r฀ ฀s฀p฀e฀c฀i฀e฀s฀,฀ ฀H฀C฀l฀,฀ ฀i฀n฀t฀o฀ ฀f฀r฀e฀e฀ ฀r฀a฀d฀i฀ca l฀ ฀a฀n d  ฀l฀e฀s฀s฀ ฀s฀t฀a฀b฀l฀e฀ ฀s฀p฀e c฀i฀e฀s฀,฀ ฀C฀l฀,฀ 	?	?	?
 	?
฀C฀l฀O฀,฀ ฀C฀l฀O฀N฀O฀2฀,฀ a฀n d  ฀H฀O฀C฀l฀)฀.฀ ฀ ฀I฀n฀ ฀t฀h฀e฀ ฀t฀w฀o฀ ฀p฀o฀l฀a฀r฀ ฀r฀e฀gi o฀n฀s฀,฀ ฀t฀h฀i s฀ ฀c h e฀m฀i฀s฀t฀r฀y฀ ฀e฀n฀h฀a฀n฀c฀e฀s฀ ฀C฀l฀O฀ a n฀d฀ 	?	?	?
฀d฀e฀s฀t฀r฀o฀y฀s฀ ฀o฀z฀o฀n฀e฀.฀ ฀ ฀ ฀ ฀C฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀va t฀i฀o฀n  a n฀d  r e l a t e d  c h l o฀r฀i฀n฀e฀-฀c฀a฀ta l y z e d  o z o฀n฀e฀ ฀l฀o฀s฀s฀ h฀a฀s฀ ฀b฀e฀e฀n฀ 	?	?	?
฀d฀o฀c฀u฀m฀e฀n฀t฀e฀d฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀i฀t฀s฀ ฀d฀i฀s฀c฀o฀v฀e฀ry฀ i n฀ a s s o c a t i o n฀ w฀i t h  ฀t฀h฀e฀ ฀A฀n฀t฀ar c฀t฀i฀c  o฀z o฀n฀e฀ ฀h฀o฀l฀e฀,  b u฀t฀ ฀i฀t฀ 	?	?	?
฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀g฀e฀n฀e฀r฀a฀l฀l฀y฀ ฀a฀s฀s฀u฀m฀e฀d฀ ฀t฀h฀a฀t฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀c฀h฀e฀m i s฀t฀r฀y฀ ฀w฀a฀s฀ ฀n e฀g฀l฀i฀g฀i฀b฀l฀e฀ ฀i n  t h e  r o p฀i c฀s฀ d฀u฀e฀ ฀t฀o฀ 	?	?	?
฀i฀n฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀(฀s฀e฀e฀,฀ ฀e฀.฀g฀.฀,฀ ฀S฀o฀l฀o฀m฀o฀n฀,฀ ฀1฀9฀9฀9฀ ฀f฀o฀r฀ ฀a r e v i e w฀ ฀s t a฀t i n g  t h฀i฀s  	?	?	?
฀a฀s฀s฀e฀r฀t฀i฀o฀n฀)฀.฀ ฀ ฀ ฀ ฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀F฀i฀g฀u฀r฀e฀ ฀1฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀a฀t฀,฀ ฀i฀n฀ ฀o฀u฀r฀ ฀m฀o฀d฀e฀l฀,฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀c฀i฀r฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀l฀e฀a฀d฀ 	?	?	?
฀t฀o฀ ฀e฀q฀u฀a฀t฀o฀r฀w฀a฀r฀d฀ ฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ ฀o฀f฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c  c h l฀o฀r฀i฀n฀e  ฀i฀n t o  ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀e฀rn  ฀s u b t r o฀p฀i c฀s฀ ฀a฀n฀d฀ ฀t฀r฀o฀p฀i฀c฀s฀ 	?	?	?
฀a฀l฀o฀n฀g฀ ฀t฀h฀e฀ ฀e฀a฀s฀t฀e฀r฀n฀ ฀s฀i฀d฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀a฀n฀t฀i฀c฀y฀c฀l฀o฀n฀e฀s฀,฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀M฀L฀S฀ ฀d฀a฀t฀a฀ ฀s฀u฀p฀p฀o฀r t s  ฀t฀h e฀s e  	?	?	?
฀g฀e฀n฀e฀r฀a฀l฀ ฀f฀e฀a฀t฀u฀r฀e฀s฀.฀ ฀ ฀ ฀ ฀R฀e฀c฀e฀n฀t฀ ฀s฀t฀u฀d฀i฀e s฀ ฀h฀a฀v e  e฀m฀p฀h฀a฀s฀i฀z฀e฀d  ฀t฀h฀e฀ ฀i฀m฀p฀o฀r฀t฀an  o f  q a s฀i฀-฀h฀o฀r i z o฀n฀t฀a฀l฀ 	?	?	?
฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ ฀i฀n฀ ฀p฀r฀o฀d฀u฀c฀i฀n฀g฀ ฀l฀a฀r฀g฀e฀r฀ ฀a฀b฀u n d a n c e s  ฀o฀f  ฀s฀e v e r a l฀ ฀k฀e฀y฀ ฀c฀h฀e฀m฀i฀c฀al c o n s t i t u e n t s  ( i฀n฀c฀l฀u฀d฀i฀n฀g฀ 	?	?	?
฀o฀z฀o฀n฀e฀ ฀a฀n฀d฀ ฀H฀C฀l฀)฀ ฀i฀n฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀t฀r฀op i c s฀ ฀a s฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀he r฀n฀ ฀t฀r o฀p i c฀s  ฀(฀e฀.฀g฀.฀,฀ 	?	?	?
฀K฀o฀n฀o฀p฀k฀a฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀0฀;฀ ฀P฀l฀o฀e฀g฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀2฀;฀ ฀A b a l o s  ฀e t  ฀a฀l฀.฀,฀ ฀2฀0฀1฀2฀;฀ ฀S฀t฀o฀l฀a฀r฀s฀k฀i฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀1฀ ฀h฀i฀g฀h฀l฀i฀g฀h฀t฀s฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀e฀q฀u฀a t o r฀w a r฀d฀ ฀t r a฀n฀s฀p฀o฀r฀t฀ ฀o฀f฀ ฀e฀x฀t฀r฀a฀tr o p฀i c a l  a i r  ฀o฀n  ฀th e  ฀e฀a s t e r n  	?	?	?
฀f฀l฀a฀n฀k฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀h฀e฀m฀i฀s฀p฀h฀e฀r฀e฀ ฀m o n s o o n฀ a n฀t i c฀y c l฀o฀n e s฀,฀ ฀s฀u฀b฀s฀t฀a฀n฀t i a l l฀y  i฀n฀c฀r฀e a i n g  	?	?	?
฀a฀v฀a฀i฀l฀a฀b฀l฀e฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀h l o r i฀n e฀ ฀a฀t฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀su b t r o p฀i฀c฀a฀l฀ ฀l฀a t i฀t฀u฀d฀e฀s฀ i n  s u m฀m฀e r฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀m฀o฀d฀e฀l฀ ฀a฀n฀d฀ 	?	?	?
฀i฀n฀ ฀t฀h฀e฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀.฀ ฀T฀h฀e฀ ฀c฀o฀m฀b฀i฀n฀a฀t฀i o n฀ ฀o฀f  r e฀l a t i v e l฀y฀ ฀c฀o฀l฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀,฀ l฀i฀q฀u฀i฀d฀ ฀a฀e฀r o s o฀l฀s฀,฀ ฀a฀n฀d฀ 	?	?	?
฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ ฀o฀f฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀fr o m฀ ฀h฀i฀g฀h฀e฀r฀ l a t i t u d e s d฀r฀i฀v฀e฀s฀ ฀l฀ow฀-฀l a t i t u d h e t e r o g฀e฀n฀e฀o฀u฀s฀ 	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀e฀n฀h฀a฀ne s฀ c a l c u l a t e d  C l O  ฀i฀n฀ ฀o฀u฀r฀ ฀m฀o฀d฀e฀l฀.฀ ฀ ฀ ฀ ฀F฀i฀g฀u฀r฀e฀ ฀2฀ ฀p฀r e฀s฀e n t s  m฀a฀p฀s฀ 	?	?	?
฀o฀f฀ ฀C฀l฀O฀ ฀a฀n฀d฀ ฀C฀l฀O฀N฀O฀2฀ ฀c฀a฀l฀c฀u฀l฀a t e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀a฀t฀ ฀1฀7฀ ฀k฀m฀ ฀f฀o฀r฀ ฀J฀u฀l฀y฀ ฀2฀0฀1฀1฀ ฀w฀h฀e฀n฀ ฀l฀o฀w฀-฀l฀a฀t฀i฀t฀u฀d฀e฀ 	?	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀i฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀.฀ ฀ ฀ ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀l฀ ฀f฀i฀g฀u฀r฀e฀ ฀S฀1฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀e฀ 	?	?	?
฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀r฀a฀t฀e฀s฀ ฀o฀f฀ ฀c฀h฀e฀m฀i฀c฀a฀l  ฀p฀r฀o c e s s e s  t h a t฀ ฀s฀e฀r฀v฀e฀ ฀t฀o฀ a c i v a t e  l o฀r i n ,  a n฀d฀ ฀T฀a฀b฀l฀e฀ 	?	?	?
฀S฀1฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀s฀e฀n฀s฀i฀t฀i฀vi฀t฀i฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀k฀e฀y฀ ฀a฀c฀t฀i฀va t฀i฀o n  r฀e฀a c฀t i o฀n฀ ฀r฀a฀t฀e฀ ฀c฀o฀n s t฀a n t฀ ฀t฀o฀ ฀t฀h฀e฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ 	?	?	?
 	?	?
฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀a฀n฀d฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o฀r฀ ฀c฀h฀a฀n฀g฀es  i฀n  ฀t฀h฀e฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀o฀f฀ ฀m฀a฀x฀i฀m฀u฀m฀ ฀a฀c฀t i v a t i o n ,฀ i l l u฀s฀t฀r a t฀i฀n฀g฀ 	?	?	?
฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀a฀r฀e฀ ฀m฀u฀c฀h฀ ฀m o r e  i฀m p o r t a n t  t฀h฀a฀n฀ ฀t฀h฀e฀ ฀w฀a฀t e r  v p o฀r  ฀c฀h฀a฀n฀g฀e฀s฀ ฀f฀o฀r฀ 	?	?	?
฀e฀n฀h฀a฀n฀c฀i฀n฀g฀ ฀t฀h฀e฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀ ฀r฀e฀a฀c฀t฀i฀v฀i฀ty .฀ ฀ ฀ ฀ T฀h e  l a r g฀e฀s t  h e t e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c h l o r i n e  a c t฀i฀v฀a฀t฀i฀o฀n฀ ฀r฀a฀t฀e฀s฀ 	?	?	?
฀o฀c฀c฀u฀r฀ ฀n฀e฀a฀r฀ ฀1฀5฀-฀2฀0฀°฀N฀,฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀w฀h฀e฀r฀e฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀h฀w a r฀d฀ ฀f฀l฀o฀w฀ ฀a฀r฀o฀u฀n฀d  t h e  A s i a n฀ ฀m฀o฀n฀s฀o฀o฀n฀ 	?	?	?
฀b฀r฀i฀n฀g฀s฀ ฀h฀i฀g฀h฀ ฀l฀e฀v฀e฀l฀s฀ ฀o฀f฀ ฀i฀n฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀h฀l฀o฀r฀i n฀e฀ ฀i฀n฀t฀o฀ ฀t฀h฀e฀ c o l d e฀s฀t฀ ฀p฀a฀r฀t฀ ฀o f  ฀t฀h฀e฀ ฀s฀u฀b฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀ 	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀,฀ ฀w฀h฀e฀r฀e฀ ฀t฀h฀e฀ ฀e฀a฀s฀t฀e฀r฀n฀ ฀e฀d g e  ฀o฀f฀ ฀t฀h฀e฀ ฀a฀n฀t฀i฀c฀y฀c l฀o฀n฀e฀ ฀f฀l฀o฀w฀s฀ ฀i฀n฀t฀o฀ ฀t฀h฀e฀ ฀W฀e฀s฀t฀e฀r฀n฀ ฀P฀a฀c฀i฀f฀i฀c฀.฀ ฀ 	?	?	?
฀T฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀a฀s฀ ฀c฀o฀l฀d฀ ฀a฀s฀ ฀1฀9฀4฀-฀1฀9฀6฀K฀ a฀r e฀ ฀f u฀n฀d฀ ฀e฀v฀e฀n฀ ฀i฀n฀ s u฀m฀m฀e฀r฀ ฀n฀e฀a฀r฀,฀ ฀f฀o฀r฀ ฀e฀x฀a฀m฀p฀l฀e฀,฀ ฀1฀3฀5฀°฀E฀ ฀i฀n฀ 	?	?	?
฀t฀h฀i฀s฀ ฀r฀e฀g฀i฀o฀n฀ ฀(฀F฀i฀g฀u฀r฀e฀s฀ ฀1฀,฀ ฀2฀,฀ ฀a฀n฀d฀ ฀S฀1฀)฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀L฀o฀c฀a฀l฀ ฀m฀a฀x฀i฀m฀a฀ ฀i฀n฀ ฀C฀l฀O฀ ฀o฀f฀ ฀o฀v฀e฀r฀ ฀3฀0฀ ฀p฀p฀t฀v  ฀(฀m o n t฀h l฀y  m e a n )฀ a r e  c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀A฀s฀i฀a฀n฀ 	?	?	?
฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀ ฀n฀e฀a฀r฀ ฀1฀7฀ ฀k฀m฀,฀ ฀w฀h฀i l e  p e a k  v฀a฀l u฀e฀s  o f  ฀1฀5฀ ฀p฀p฀t฀v฀ ฀a฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀N฀o฀r฀t฀h฀ 	?	?	?
฀A฀m฀e฀r฀i฀c฀a฀n฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀ ฀(฀F฀i฀g฀u฀r฀e฀ 2 ) .  ฀ ฀C฀h l฀o฀r฀i฀n฀e฀ ฀a฀ct i v a t i o n  c a n  ฀b e x p฀e c฀t e d  t฀o฀ ฀p฀r฀o฀d฀u฀c฀e฀ 	?	?	?
฀e฀n฀h฀a฀n฀c฀e฀d฀ ฀C฀l฀O฀N฀O฀2  d o w n฀w฀i n฀d฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀a฀i฀n฀ ฀a฀c฀t฀i฀v฀a฀t฀in  r e g i o n ,  ฀p r o v i d e d฀ ฀t฀h฀a฀t฀ ฀N฀O฀x  i฀s฀ ฀n฀o฀t฀ 	?	?	?
฀c฀o฀m฀p฀l฀e฀t฀e฀l฀y฀ ฀r฀e฀m฀o฀v฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀h฀e฀t฀e฀ro g e n e o u s  ฀p฀r o c s s i n g .฀ ฀ ฀ ฀T฀h฀i฀s฀ ฀c฀h฀e฀mi s฀t฀r฀y฀ ฀f฀o฀r฀m s  t e  w฀e฀l l -	?	?	?
฀k฀n฀o฀w฀n฀ ฀C฀l฀O฀N฀O฀2  ‘฀c฀o฀l฀l a฀r฀’฀ ฀a฀t฀ ฀s฀u฀b฀-฀p฀o฀l฀a฀r฀ ฀l฀at i t u d฀e฀s฀ ( e .฀g . ,฀ ฀T o฀o฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀1฀9฀8฀9฀)฀.฀ ฀ ฀ ฀F฀i฀g฀u฀r฀e฀ ฀2฀ ฀s฀h฀o฀w฀s฀ 	?	?	?
฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀s฀ ฀C฀l฀O฀N฀O฀2฀ ฀v฀a฀l฀u฀e฀s฀ ฀a฀s฀ ฀l฀a฀r฀g฀e฀ ฀a s฀ ฀5฀0฀-฀7฀5฀ ฀p฀p฀tv  n e a r  t h e  C l O  m฀a฀x฀i฀m฀a฀,฀ 	?	?	?
฀l฀i฀n฀k฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀N฀o฀r฀t฀h฀ ฀A฀m฀e฀r฀i฀c฀a฀n฀ ฀an d  A s i฀a n  s฀u฀m฀m e r  m o฀n฀s฀o฀o฀n฀s฀.฀ ฀ ฀T฀h฀e฀ ฀c฀al฀c฀u l฀a฀t฀e฀d฀ t r o p i c a฀l  	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o n d e p i c t e d i n  F i g u฀r฀e฀ ฀2฀ ฀h฀a฀s฀ ฀n฀o฀t฀ b e e n  d฀i s c u s s฀e d฀ i n  p r e v฀i฀o฀u฀s฀ 	?	?	?
฀s฀t฀u฀d฀i฀e฀s฀ ฀o฀f฀ ฀w฀h฀i฀c฀h฀ ฀w฀e฀ ฀a฀r฀e฀ a w฀a฀r฀e฀.฀ ฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀A฀ ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀c฀e฀ ฀o฀f฀ ฀e฀l฀e฀v฀a฀t฀e฀d฀ ฀C฀l฀O฀ ฀c฀o฀n฀c e n t r a t i฀o n s  ฀i฀s฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀d฀e฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ 	?	?	?
฀o฀z฀o฀n฀e฀.฀ ฀W฀h฀e฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀h฀e฀t฀e฀r฀o฀g฀en e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m i฀s฀t฀r฀y฀ ฀i฀d฀e฀n฀ti f i d  r฀e  ฀i฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀ 	?	?	?
฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀e฀x฀c฀l฀u฀d i n g  i฀t฀,฀ ฀w e  ฀c฀a l฀c฀u฀l฀a฀t฀e฀ ฀o฀z฀o฀n฀e฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀s  ฀( a v฀e r฀a g e d  ฀o฀v e r  ฀t฀h฀e฀ 	?	?	?
 	?	?
฀y฀e฀a฀r฀s฀ ฀2฀0฀0฀9฀-฀2฀0฀1฀2฀ ฀a฀n฀d฀ ฀o฀v฀e฀r฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ t r o p i c s  f฀r฀o m฀ 0 -฀3฀0฀°฀N฀)฀ ฀o฀f฀ ฀a฀b฀o u฀t฀ ฀2฀.฀5฀%  a t  1฀6฀-฀1฀7฀ ฀k฀m฀,฀ 	?	?	?
฀a฀b฀o฀u฀t฀ ฀1฀.฀5฀%฀ ฀a฀t฀ ฀1฀8฀ ฀k฀m฀,฀ ฀a฀n฀d฀ ฀a฀b฀o฀u฀t฀ ฀1฀%฀ ฀a฀t฀ ฀1฀9฀ ฀k฀m฀.฀ ฀ ฀ ฀F฀o฀r฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀,฀ ฀t฀h฀e฀ ฀e฀s฀t฀i฀m฀a฀t฀e฀d฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ 	?	?	?
฀a฀v฀e฀r฀a฀g฀e฀ ฀o฀z฀o฀n฀e฀ ฀t฀r฀e฀n฀d฀s฀ ฀a฀r฀e฀ ฀a฀b฀o฀u฀t฀ ฀1฀-฀4฀%฀ ฀p฀e฀r฀ ฀d฀e฀c฀a฀d฀e฀ ฀f฀r฀o฀m฀ ฀1฀7฀-฀1฀9฀ ฀k฀m฀ ฀o฀v฀e฀r฀ ฀1฀9฀8฀0฀-฀2฀0 0 5฀ ฀(฀R฀a฀n l  	?	?	?
฀a฀n฀d฀ ฀T฀h฀o฀m฀p฀s฀o฀n฀,฀ ฀2฀0฀1฀1฀;฀ ฀t฀h฀e฀i฀r฀ ฀f฀i฀g฀u฀r฀e฀ ฀1฀2฀)฀.	?	?	?
	?	?	?
฀T฀h฀e฀ ฀c฀a฀t฀a฀l฀y฀t฀i฀c฀ ฀c฀y฀c฀l฀e฀ ฀i฀n฀v฀o฀l฀v฀i฀n฀g฀ ฀c฀h฀lo฀r i n฀e  a n d฀ ฀h฀y฀d฀r฀o฀g฀e฀n฀ ฀r฀a฀d฀i฀c฀a฀l฀s฀ ฀(฀in  w h฀i c h  t h e  r a t฀e  l i฀m฀i฀t฀i฀n฀g฀ 	?	?	?
฀s฀t฀e฀p฀ ฀i฀s฀ ฀C฀l฀O฀ ฀+฀ ฀H฀O2฀)฀ ฀d o฀m฀i฀n฀a฀t e฀s฀ ฀o฀u฀r฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀o฀z฀o฀n฀ed e c r e s e s ,  b u t t฀h e฀ ฀i฀n฀t฀e฀r฀-฀h฀a฀l฀o฀ge฀n฀ 	?	?	?
฀r฀e฀a฀c฀t฀i฀o฀n฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀C฀l฀O฀ ฀a฀n฀d฀ ฀B฀r฀O฀ ฀a฀l฀s฀o฀ ฀r฀e฀p฀r฀e฀s฀e n฀t s  a b o u t  ฀2 5฀%฀ ฀o฀f฀ ฀t฀h฀e฀ ฀mo e฀l e d  o z o n e  d e c฀r e a฀s฀e฀.฀ ฀ 	?	?	?
฀T฀h฀e฀s฀e฀ ฀n฀u฀m฀b฀e฀r฀s฀ ฀i฀m฀p฀l฀y฀ ฀a฀n฀ ฀e฀f฀f฀e฀c฀t฀ ฀o฀n  t h฀e฀ ฀l฀o฀c฀a฀l฀ ฀o฀z฀o฀n฀e฀ ฀b฀u฀d฀g฀e฀t฀ ฀d฀u฀e฀ ฀t฀o฀ h e t e฀r฀o฀g฀e n e o u s฀ ฀c h l฀o฀r i n e฀ 	?	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀,฀ ฀a฀n฀d฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀t฀h฀i฀s฀ ฀c฀h฀a฀n฀g฀e ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀a฀n฀t฀h r฀o฀p฀o฀g฀e฀n฀i฀c฀ ฀o฀z฀o฀n e  d e p฀l e t i o n  ( a s  	?	?	?
฀o฀p฀p฀o฀s฀e฀d฀ ฀t฀o฀ ฀a฀ ฀c฀h฀a฀n฀g฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀o฀z฀o฀n฀e฀ ฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d฀ ฀s฀t฀a฀t฀e฀)฀ ฀d฀e฀p฀e฀n฀d฀s฀ ฀u฀p฀o฀n t e  b a l a n c e  b e t฀w e e  	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀n฀d฀ ฀b฀r฀o฀m฀i฀n฀e฀ ฀f฀r฀o฀m฀ ฀i฀n฀d฀u฀s฀t฀r฀i฀a฀l฀ ฀c฀h e m฀i฀c฀a฀l฀s฀ v e฀r s  n฀a฀t฀u฀r฀a฀l฀ ฀so u r c e฀s  i n  t h i฀s  ฀r฀e฀g฀i o฀n฀,฀ 	?	?	?
฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀v฀e฀r฀y฀ ฀s฀h฀o฀r฀t฀-฀l฀i฀v฀e฀d฀ ฀s฀p฀e฀c i฀e฀s฀ ฀(฀V S L S )฀ w฀i฀t฀h฀ b฀i฀o฀g฀e฀n฀i฀c฀ ฀o฀r฀i฀g฀i฀n฀s฀.฀ ฀ ฀I฀n฀ ฀o฀u฀r฀ ฀m฀o฀d฀e฀l฀,฀ ฀t฀h฀e฀ 	?	?	?
฀b฀a฀l฀a฀n฀c฀e฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀i฀n฀d฀u฀s฀t฀r฀i฀a฀l฀ ฀a฀n฀d฀ ฀V฀S฀L฀S฀ ฀s฀o฀u฀r฀c฀e฀s฀ ฀o฀f฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀n฀d฀ ฀b฀r฀o฀m i n e฀ ฀s฀u฀g฀g฀e฀s t s฀ ฀t฀h฀a฀t฀ 	?	?	?
฀a฀b฀o฀u฀t฀ ฀t฀h฀r฀e฀e฀-฀q฀u฀a฀r฀t฀e฀r฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀c฀a฀lc u฀l a t e d  o z฀o฀n฀e฀ ฀c฀h฀a n g e฀ ฀i฀s฀ ฀t฀r฀a฀c฀e฀a฀b฀le  t o฀ a n฀t h฀r฀o฀p฀o g e n฀i c  	?	?	?
฀e฀m฀i฀s฀s฀i฀o฀n฀s฀.฀ ฀ ฀W฀h฀i฀l฀e฀ ฀i฀t฀ ฀i฀s฀ ฀r฀e฀m฀a฀i฀n฀s฀ ฀l฀i฀k฀e l y  t h a฀t฀ m฀o฀s฀t฀ o฀f  ฀t฀h฀e฀ ฀o฀z฀o฀n฀e฀ ฀tr e n฀d฀ i n  t฀r฀o฀p฀i฀c a฀l฀ ฀l฀o฀w฀e฀r฀ 	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀o฀z฀o฀n฀e฀ ฀s฀i฀n฀c฀e฀ ฀1฀9฀7฀9฀ ฀i฀s฀ ฀l฀i฀n฀k฀e฀d฀ ฀t฀o฀ ฀d฀y฀n฀a฀m฀i฀c฀a฀l฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀(฀Ra n d e l  a n d฀ ฀T฀h฀o฀m p s฀o n ,  	?	?	?
฀2฀0฀1฀1฀)฀,฀ ฀o฀u฀r฀ ฀w฀o฀r฀k฀ ฀i฀m฀p฀l฀i฀e฀s฀ ฀t฀h฀a฀t฀ ฀h฀e฀t฀e฀r฀o฀ge n฀e o฀u฀s฀ c h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m i s t฀r฀y฀ ฀ma y  v e  m a฀d฀e฀ s o m฀e฀ 	?	?	?
฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀v฀e฀r฀t฀i฀c฀a฀l฀ ฀p฀r฀o฀f฀i l e฀ o฀f฀ t r e n d s฀ ฀i n  o฀z฀o฀n฀e฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀r฀e฀g฀i฀o฀n฀.฀ ฀ ฀ ฀T฀h฀e฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀a฀r฀e฀ 	?	?	?
฀c฀o฀n฀f฀i฀n฀e฀d฀ ฀t฀o฀ ฀a฀ ฀n฀a฀r฀r฀o฀w฀ ฀h฀e฀i฀g฀h฀t฀ ฀ra n g e฀,  a n d  ฀t฀h฀e฀ ฀c฀o฀r฀r฀e฀s฀p฀o฀n฀d฀i฀n฀g฀ ฀d฀e฀c฀r฀e฀as e s  i฀n  ฀c o l฀u฀m n  o z o n e  f o฀r฀ 	?	?	?
฀c฀a฀l฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀t฀o฀ ฀t฀h฀o฀s฀e฀ ฀w฀i฀t฀h฀o฀u฀t t฀h฀e m  a t ,฀ ฀f฀o฀r฀ e x฀a฀m฀p฀l e฀,  	?	?	?
฀1฀5฀N฀ ฀i฀n฀ ฀s฀u฀m฀m฀e฀r฀,฀ ฀v฀a฀r฀y฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀1฀-฀2฀D฀U฀ ฀o฀v฀e฀r฀ ฀2฀0฀0฀9฀-฀2฀0฀1฀1฀.฀ ฀ ฀ ฀ ฀W฀h฀e฀t฀h฀e฀r฀ ฀t฀h฀e฀ ฀c฀h฀a฀n฀g฀e฀s฀ i฀n  ฀o฀z฀o n e  	?	?	?
฀p฀r฀o฀f฀i฀l฀e฀ ฀o฀r฀ ฀c฀o฀l฀u฀m฀n฀ ฀d฀u฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀h฀e฀m฀is t r y฀ ฀d฀i฀s฀c฀u฀s฀s฀e฀d  ฀h฀e r e฀ ฀c฀a฀n฀ ฀b฀e฀ ฀d฀et e c t฀e d  ฀i฀n฀ ฀o฀b s฀e r฀v a t฀i฀o฀n฀s฀ 	?	?	?
 	?	?
฀w฀o฀u฀l฀d฀ ฀d฀e฀p฀e฀n฀d฀ ฀n฀o฀t฀ ฀o฀n฀l฀y฀ ฀o฀n฀ ฀t฀h฀e฀ ฀p฀r฀e฀c฀i฀s฀i฀o฀n฀ ฀a฀n฀d฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀o฀f฀ ฀t฀h฀e฀ ฀o฀z฀o฀n฀e฀ ฀m฀e a s u r e m฀e฀n฀t฀s฀,฀ b฀u฀t  	?	?	?
฀a฀l฀s฀o฀ ฀o฀n฀ ฀t฀h฀e฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀q฀u฀a฀n฀t฀i฀f฀y฀ ฀d฀y฀n฀am฀i c฀a฀l฀ ฀f฀a฀c฀t฀o฀r฀s฀ t o  s u f฀f i c i฀e฀n฀t a c c u r a c y฀.   M฀o฀r฀e฀ d฀e฀t฀a฀i฀l฀e฀d฀ 	?	?	?
฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀o฀f฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀o฀z฀o฀n฀e฀ ฀t฀r฀en d s฀ i s  o u t s i d e  ฀t฀h฀e  s฀c฀o฀p฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀pr e s e n t  p a p฀e r .  	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀3฀ ฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀t฀h฀e฀ ฀z฀o฀n฀a฀l฀l฀y฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀C฀l฀O฀N฀O฀2  v e฀r s u฀s฀ l a t i t u d e  ฀a฀n฀d฀ 	?	?	?
฀a฀l฀t฀i฀t฀u฀d฀e฀ ฀f฀o฀r฀ ฀J฀u฀l฀y฀,฀ ฀2฀0฀1฀1฀ ฀f฀o฀r฀ ฀t฀h฀e฀s฀e฀ ฀S฀D - W฀A฀C C฀M฀ ฀s฀i฀m฀u฀l฀a t i฀o฀n s฀.฀ ฀ ฀T฀h฀e฀ ฀l฀oc a t i o n  o f  t h฀e฀ 	?	?	?
฀m฀e฀t฀e฀o฀r฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀i฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e d  i฀n฀ ฀t฀h฀e฀ f i g฀u฀r฀e฀.฀ ฀ ฀W฀h฀e฀n฀ ฀l฀o฀w l a t i t u d e฀ h e t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ 	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀i฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀ ฀i฀n฀ ฀t h฀e฀ ฀m฀o d e l ,  t฀h e c a l c u฀l฀a฀t e฀d฀ s t฀ra t o s p h e r i c  ฀g฀r฀a฀d฀i฀e฀n฀t฀ ฀i฀n฀ 	?	?	?
฀C฀l฀O฀N฀O฀2฀ ฀f r฀o฀m฀ ฀a฀b฀o฀u฀t฀ ฀1฀6฀-฀1฀8฀ ฀k฀m฀ ฀a฀n฀d฀ ฀f฀r฀o฀m฀ ฀a฀b฀o฀u฀t฀ ฀1฀0฀-฀2฀5฀N฀ ฀i฀n฀ ฀J฀u฀l฀y฀ ฀2฀0฀1฀1฀ ฀d฀i฀s฀p฀l฀a฀ys  a  	?	?	?
฀p฀r฀o฀n฀o฀u฀n฀c฀e฀d฀ ฀‘฀t฀o฀n฀g฀u฀e฀’฀,฀ ฀w฀i฀t฀h฀ ฀p฀e฀a฀k฀ ฀z฀o฀n฀a฀l฀ ฀m฀e฀a฀n฀ ฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀ ฀o฀f฀ ฀o฀v฀e฀r฀ ฀4฀0 p฀p฀t฀v฀,  w h฀i฀l e  n o฀ s฀u c฀h  	?	?	?
฀t฀o฀n฀g฀u฀e฀ ฀i฀s฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ w i t h o u t h e t e฀r o g฀e n e o u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀.     ฀F฀i฀g฀u฀r e  3฀ i l฀l฀u฀s฀t฀r฀a฀t฀e฀s฀ 	?	?	?
฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀r฀e฀g฀i฀o฀n฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l฀l฀y฀ ฀a฀f฀f e฀c฀t e d฀ y  t h e  c h฀e฀m i฀s฀t฀r฀y฀ ฀c฀o฀n฀s฀i฀d฀e฀r e d฀ ฀h฀e r e฀ i฀s  ฀c฀o n f i฀n฀e d  ฀t฀o฀ ฀a฀ 	?	?	?
฀l฀i฀m฀i฀t฀e฀d฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀h฀e฀i฀g฀h฀t฀ ฀a฀n฀d฀ ฀l฀a฀t฀i฀t฀u฀d฀e฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀4฀ ฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀s฀e฀a฀s฀o฀n฀a฀l฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀C฀l฀O฀ ฀a฀n฀d฀ ฀C฀l฀O฀N฀O฀2  o v e r  ฀s฀e v e r a฀l฀ ฀y฀e฀a r฀s  ฀a฀t฀ 1฀7฀ k m฀ 	?	?	?
฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀o฀v฀e฀r฀ ฀t฀h฀e฀ ฀l฀a฀t฀i฀t฀u฀d฀e฀ ฀b฀a฀n฀d฀ ฀f฀r฀o m฀ ฀1฀4฀-฀2฀0฀° N  f o r  ฀t฀h฀e฀ ฀t฀h฀r฀e฀e฀ ฀m฀o฀d฀e฀l฀ ฀t฀e฀s฀t฀ ฀c฀a฀s฀e฀s฀ ฀n฀o฀t฀e฀d฀ ฀a฀b฀o฀v฀e฀:฀ ฀ 	?	?	?
฀w฀i฀t฀h฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀s฀u฀l฀f฀u฀r฀ ฀i฀n฀p฀u฀t฀s฀,฀ ฀f฀o฀r฀ v฀o฀l฀c฀a฀n฀i฀c฀a฀l฀l฀y฀ ฀c฀l฀e฀a฀n  ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀, a n d  w i t h฀ t฀h฀e฀ h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ 	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀t฀u฀r฀n฀e฀d฀ ฀o฀f฀f฀.฀ ฀   ฀F i฀g u r e  ฀4฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀at  t h฀e  ฀c฀a฀l฀c u l a t฀e฀d฀ 	?	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀ ฀p฀r฀o฀c฀e฀s฀s฀e฀s฀ ฀g฀r฀e฀a฀t฀l฀y฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀e฀d฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀C฀l฀O  	?	?	?
฀a฀n฀d฀ ฀C฀l฀O฀N฀O2฀ c o m p฀a฀r฀e฀d฀ ฀t฀o฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀o฀u฀t฀ h฀e฀t e฀r o g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m i฀s฀t฀r฀y฀.฀ ฀ ฀T฀h฀e c h a n g e s  n  	?	?	?
฀t฀h฀e฀s฀e฀ ฀t฀w฀o฀ ฀s฀p฀e฀c฀i฀e฀s฀ ฀a฀s฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀to  ฀t฀h฀e฀ ฀n฀o  ฀h e t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀c฀a฀s฀e฀ ฀e฀x฀c฀e฀e฀d฀ ฀t฀h฀e฀i฀r฀ 	?	?	?
฀i฀n฀t฀e฀r฀a฀n฀n฀u฀a฀l฀ ฀v฀a฀r฀i฀a฀b฀i฀l฀i฀t฀y฀,  a฀n฀d฀ ฀a฀r฀e฀ ฀r฀o฀b฀u฀s฀t฀ ฀t฀o฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l฀ ฀s฀e฀a฀s฀o฀n฀a฀l฀ c h a n฀g฀e฀s฀ ฀i฀n฀ ฀H฀C l฀ ฀f฀r฀o m฀ m฀o฀n฀t฀h฀ 	?	?	?
฀t฀o฀ ฀m฀o฀n฀t฀h฀ ฀(฀i฀.฀e฀.฀,฀ ฀J฀u฀n฀e฀-฀J฀u฀l฀y฀-฀A฀u฀g฀u฀s฀t฀)฀ ฀o฀r฀ ฀i฀n฀t฀e฀r a฀n฀n฀u฀a฀l฀l y  (฀s฀e e฀ ฀F฀i฀g฀u฀r฀e฀s฀ 4  a n d฀ S 2 ) .  C o฀n฀s฀i d฀e฀r฀a฀b฀l฀y฀ 	?	?	?
 	?	?
฀s฀m฀a฀l฀l฀e฀r฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀t฀h฀a฀t฀ i e  w i t h i n  ฀i฀n฀t฀e฀r฀a฀n฀n u฀a฀l฀ ฀v฀a฀r฀i฀a฀t฀i฀o฀n฀s a r  e x p e c t e d  f o r  H฀C฀l฀ 	?	?	?
฀(฀F฀i฀g฀u฀r฀e฀ ฀S฀2฀)฀.฀ ฀ ฀F฀i฀g฀u฀r฀e฀ ฀4฀ ฀a฀l฀s฀o฀ ฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀m e a s u d  s฀a฀t฀e฀l฀l฀i฀t฀e฀ ฀e฀x฀t฀i n฀c฀t฀i o฀n฀ i n฀ t h฀e฀ 	?	?	?
฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀ ฀(฀1฀5฀-฀4฀5฀°฀N฀,฀ ฀5฀-฀1฀0฀5฀°E฀)  a t  1 5 ,฀ ฀1฀6฀,฀ ฀a฀n฀d฀ ฀1฀7฀ ฀k฀m฀ ฀(฀a฀d฀a฀p฀t฀e฀d f r฀o฀m  F i฀g฀u฀r฀e  2฀ i n  	?	?	?
฀V฀e฀r฀n฀i฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀)฀ ฀a฀s฀ ฀c฀o฀m฀p฀a฀r฀ed  t o฀ ฀t h e  m o฀d฀e฀l฀.฀  ฀A s  ฀a฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀c฀h e c k฀ ฀o฀n฀ t h e฀ ฀m฀o d e l e d  	?	?	?
฀a฀e฀r฀o฀s฀o฀l฀s฀ ฀o฀v฀e฀r฀ ฀b฀r฀o฀a฀d฀e฀r฀ ฀p฀a฀r฀t฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀s฀,฀ ฀F฀i฀g฀u฀r฀e฀ ฀4฀ ฀c฀o฀m฀p฀a฀r฀e฀s฀ ฀ob฀s e r v฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀l฀i฀d฀a฀r฀ 	?	?	?
฀b฀a฀c฀k฀s฀c฀a฀t฀t฀e฀r฀ ฀f฀r฀o฀m฀ ฀M฀a฀u฀n฀a฀ ฀L฀o฀a฀ ฀o฀b฀s฀e฀rv a t o฀r฀y฀ ฀( 1 9 ° N฀)฀ i n t e g r a฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀15 - 2 0  k m  t o  t h a t  f฀r฀o฀m฀ 	?	?	?
฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀a฀t฀ ฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀s฀i฀t฀e฀;฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀e฀d฀ ฀e฀x฀t฀i฀n฀c฀t฀i฀o฀n฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀c฀o฀n฀v฀e฀r฀t฀e฀d  t฀o  b฀a฀c฀k฀s฀c฀a฀t฀t฀e฀r฀ ฀h฀e฀r฀e฀ 	?	?	?
฀u฀s฀i฀n฀g฀ ฀a฀ ฀b฀a฀c฀k฀s฀c฀a฀t฀t฀e฀r฀ ฀t฀o฀ ฀e฀x฀t฀i฀n฀c฀ti฀o฀n฀ ฀c฀o฀n v e r s฀i o฀n฀ f a฀c฀t o฀r฀ ฀o฀f฀ ฀4฀0฀ ฀(฀n฀o฀t฀e d i f f e r e n t  y - a x e s  f o r  ฀m฀o฀d฀e฀l฀ 	?	?	?
฀a฀n฀d฀ ฀d฀a฀t฀a฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀t฀t฀o฀m฀ ฀p฀a฀n฀e฀l฀ ฀o฀f฀ ฀F i฀g฀u r฀e฀ ฀4 )฀.฀    ฀ ฀J฀a฀e g e฀r฀ ฀a฀n฀d฀ ฀H฀o฀f฀m฀an฀n฀ ฀( 2 0฀0฀2฀,฀ ฀2฀0 0 3 )  ฀s฀u฀g฀g฀e฀s฀t฀ 	?	?	?
฀v฀a฀l฀u฀e฀s฀ ฀o฀f฀ ฀a฀b฀o฀u฀t฀ ฀2฀0฀-฀6฀0฀ ฀f฀o฀r฀ ฀t฀h฀i฀s฀ ฀c฀o฀n฀v฀e฀r฀s฀i฀o฀n฀ f฀a฀c฀t฀o฀r฀ ฀d฀e฀p฀e฀n฀d฀i฀n฀g฀ ฀o฀n฀ ฀p฀a฀r t i c l e  s i฀z฀e฀s฀,฀ ฀w฀i฀t฀h฀ l o฀w฀e฀r฀ 	?	?	?
฀v฀a฀l฀u฀e฀s฀ ฀f฀o฀r฀ ฀l฀a฀r฀g฀e฀r฀ ฀p฀a฀r฀t฀i฀c฀l฀e฀s฀ f o l o w฀i n฀g฀ ฀m฀a฀j฀o฀r  ฀e฀r฀u฀p฀t฀i฀o฀n฀s฀.฀ ฀ ฀ ฀ ฀ ฀F฀i฀g฀u฀r฀e฀ ฀4฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ 	?	?	?
฀c฀a฀p฀t฀u฀r฀e฀s฀ ฀t฀h฀e฀ ฀t฀i฀m฀i฀n฀g฀ ฀a฀n฀d฀ ฀m฀a฀g฀n฀i฀t฀u฀d฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀e฀n฀h฀a฀n฀c฀e฀m฀e฀n฀t฀s฀ t h a t฀ ฀a฀r฀e฀ ฀a฀p฀p฀a฀r฀e n t  ฀i฀n฀ 	?	?	?
฀b฀o฀t฀h฀ ฀s฀e฀t฀s฀ ฀o฀f฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀.฀ ฀ ฀T฀h฀e฀ ฀m฀o฀d฀e฀l฀e฀d฀ ฀a฀b฀s฀o฀l฀u฀t฀e฀ ฀v฀a฀l฀u฀e฀s฀ ฀a฀r฀e฀ ฀g฀e฀n฀e฀r฀a฀l฀l฀y฀ ฀c฀l฀o฀s฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀V฀e฀r฀n฀i฀e฀r฀ 	?	?	?
฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀5฀)฀ ฀d฀a฀t฀a฀ ฀b฀u฀t฀ ฀a฀r฀e฀ ฀s฀o฀m฀e฀w฀h฀at  l฀o฀w e r  t h a n  t h e฀ M a u n ฀ ฀L฀o฀a฀ ฀d฀a฀t฀a฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀T฀h฀e฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀t฀h฀a฀t฀ ฀i s฀ e v i฀d฀e฀nt  i฀n  F i฀g u r e  4  v a฀r฀i฀e฀s฀ ฀f฀r฀o฀m฀ ฀y฀e฀a฀r฀ ฀t฀o฀ ฀y฀e฀a฀r฀ ฀a฀n฀d฀ 	?	?	?
฀m฀o฀n฀t฀h฀ ฀t฀o฀ ฀m฀o฀n฀t฀h฀ ฀d฀e฀p฀e฀n฀d฀i฀n฀g฀ ฀o฀n฀ ฀m฀u฀l฀t฀i฀p฀l฀e฀ ฀f฀a฀c฀t฀o฀r฀s :   ฀t฀h e฀ ฀s฀t฀r e n฀g฀t฀h฀ ฀o฀f฀ ฀t฀h e  ฀t฀r฀a฀n s p o r t  a s฀s o฀c฀i฀a฀t฀e฀d฀ 	?	?	?
฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀m฀o฀n฀s฀o฀o฀n฀s฀ ฀(฀w฀h฀i฀c฀h฀ ฀a฀f฀f฀e฀c฀t฀s฀ ฀t฀ot a฀l฀ ฀c฀h฀l฀o฀r฀i n฀e฀) ,  c h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀t฀e฀m p e r t u r e ,  a n d฀ ฀c฀h a฀n฀g฀e฀s฀ ฀i฀n฀ 	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀a฀m฀o฀u฀n฀t฀s฀ ฀(฀se e F i g .  S 1 ) .  ฀ ฀ I t  i฀s  ฀l฀i฀k฀e฀l฀y฀ ฀t฀h฀at  t h e฀ ฀q฀u฀a i - b฀i n฀ni a฀l฀ ฀o฀s c i l฀l฀a฀t฀i฀o฀n฀ 	?	?	?
฀p฀l฀a฀y฀s฀ ฀a฀ ฀r฀o฀l฀e฀ ฀i฀n฀ ฀m฀o฀d฀u฀l฀a฀t฀i฀n฀g฀ ฀t฀r฀a฀n฀sp o r฀t o f฀ ฀H฀C l  f r฀o฀m  y฀e฀a r฀ ฀t฀o฀ ฀y฀e฀a฀r฀ ฀(S฀c฀h o e฀b e r l฀ ฀e฀t฀ ฀a฀l฀. ,  2 0 0฀8฀)฀,฀ ฀a฀n฀d฀ 	?	?	?
฀t฀h฀e฀ ฀E฀l฀ ฀N฀i฀ñ฀o฀ ฀i฀s฀ ฀a฀l฀s฀o฀ ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀f฀o฀r฀ ฀t฀e฀m p e r a t u r e฀ ฀v a r฀i฀a t i฀o฀n฀s฀,฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀i฀n฀ ฀t฀h฀e฀ ฀w฀a฀r฀m฀ ฀p฀o฀o฀l฀ 	?	?	?
฀r฀e฀g฀i฀o฀n฀ ฀o฀f฀ ฀m฀a฀x฀i฀m฀u฀m฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀(฀e฀. g .฀,฀ ฀R฀o฀s฀e฀n฀l฀o฀f฀ ฀a฀n฀d฀ ฀R฀e฀i฀d฀,฀ ฀2฀0฀0฀8฀;฀ ฀N฀i฀s h i฀m o t o a n d  S h฀i o t a n i ,฀ 	?	?	?
฀2฀0฀1฀2฀)฀.฀ ฀ ฀ 	?	?	?
 	?	?
฀ 	?	?	?
฀T฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀s฀h฀o฀w฀n฀ ฀i฀n฀ ฀F฀i฀g฀u฀r 4  s u g฀g฀e฀s฀t  ฀t฀h a t  ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h l฀o฀r฀i n e  c h e m i s t฀r฀y฀ ฀i฀n฀ 	?	?	?
฀t฀h฀i฀s฀ ฀r฀e฀g฀i฀o฀n฀ ฀g฀r฀e฀a฀t฀l฀y฀ ฀e฀n฀h฀a฀n฀c฀e฀s฀ ฀r฀e฀a฀c฀t฀i฀v฀e฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ s p฀e฀c฀i฀e฀s฀ ฀e฀v฀e฀n฀ ฀f฀o฀r฀ ฀v o l a n i c a l l฀y  ฀c฀l฀e฀a฀n  	?	?	?
฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀,฀ ฀w฀i฀t฀h฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l฀ ฀i฀nc r฀e a s฀e฀s฀ ฀a b o฀v฀e฀ ฀w฀h฀a t  w฀o฀u฀l฀d฀ ฀b฀e฀ ฀e฀x฀p฀ec t฀e d  w฀i฀t฀h o u t  	?	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀.฀ ฀ ฀ ฀F฀i฀g฀u฀re  4  s u g g e t s  ฀s u m฀m e r  ฀C฀l฀O฀ ฀a฀n฀d฀ ฀C฀lO฀N฀O2  a฀b u฀n฀d฀a n c e s  i฀n฀ 	?	?	?
฀t฀h฀i฀s฀ ฀r฀e฀g฀i฀o฀n฀ ฀w฀h฀e฀n฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i n฀e  r a c t i o n s ฀a฀r e  ฀s฀i฀m฀u฀l฀a฀t฀e฀d f o฀r฀ n o n - v฀o฀l฀c฀a฀n฀i฀c฀ 	?	?	?
฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀o฀r฀d฀e฀r ฀o f  ฀5  a฀n d  2 5 - 4 0฀ p p฀t฀v฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀,฀ ฀co฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀o฀n฀l฀y฀ ฀a฀ ฀f e฀w฀ 	?	?	?
฀t฀e฀n฀t฀h฀s฀ ฀o฀f฀ ฀a฀ ฀p฀p฀t฀v฀ ฀a฀n฀d฀ ฀5฀-฀1฀0฀ ฀p฀p฀t฀v฀ ฀w฀h฀e฀n฀ ฀t฀h฀e฀s฀e฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀n฀e฀g฀l฀e฀c฀t฀e฀d฀.฀ ฀ ฀ F u฀r t h e r  ฀i฀n c r฀e฀a฀s e s  ฀o f  	?	?	?
฀t฀h฀e฀ ฀o฀r฀d฀e฀r฀ ฀o฀f฀ ฀1฀0฀ ฀p฀p฀t฀v฀ ฀f฀o฀r฀ ฀C฀l฀O฀ ฀a฀n฀d฀ ฀5฀-฀8฀ ฀p฀p฀t฀v฀ ฀f฀o฀r฀ ฀C฀l฀O฀N฀O฀2฀ ฀a฀r฀e฀ ฀s฀i฀m฀u฀l฀a฀t฀e฀d฀ ฀i n฀ v฀o฀l c a n฀i฀c฀a฀l฀l y฀ 	?	?	?
฀p฀e฀r฀t฀u฀r฀b฀e฀d฀ ฀s฀u฀m฀m฀e฀r฀s฀,฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀rl y  ฀2฀0฀1฀1฀ ฀(฀a฀f฀t฀e฀r฀ ฀N฀a b ฀o฀)฀ ฀a฀n฀d฀ ฀2฀0฀0฀9฀ ฀(฀w฀h฀e n  t r฀a฀n s p o฀r t  ฀o f  ฀a฀e฀r฀o฀s฀o฀l฀ 	?	?	?
฀t฀o฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀s฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀S฀a฀r฀y฀c฀h฀e฀v฀ ฀e฀r฀u฀p฀t฀i o฀n฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀d฀o฀c฀u฀m฀e฀n฀t฀e฀d฀;฀ s e฀e฀ F i g u฀r e฀ ฀1฀ ฀i฀n  S o l o m฀o฀n฀ 	?	?	?
฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀1฀)฀.฀ 	?	?	?
฀ 	?	?	?
฀4฀.฀ ฀ ฀D฀i฀s฀c฀u฀s฀s฀i฀o฀n฀ ฀a฀n฀d฀ ฀C฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s฀ 	?	?	?
฀ 	?	?	?
฀H฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀h฀a฀s฀ ฀b฀e฀e n  ฀w e l l฀ ฀e฀s฀t฀a฀b฀l฀i฀s฀h฀e฀d฀ ฀i฀n฀ ฀p฀o฀l฀a฀r฀ r฀e g i o฀n฀s  ฀t฀h฀r฀o฀u g h  	?	?	?
฀e฀x฀t฀e฀n฀s฀i฀v฀e฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀ ฀a฀n฀d฀ ฀m฀o฀d฀e฀l฀i฀n฀g฀,฀ ฀a฀n฀d฀ ฀i฀t฀ ฀s฀h฀o฀u฀l฀d฀ ฀b฀e฀ ฀e฀x฀p฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀o฀p฀e฀r฀a฀t   o t h e r	?	?	?
฀l฀a฀t฀i฀t฀u฀d฀e฀s฀ ฀i฀f฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀a฀l฀l฀o฀w฀.฀ ฀ ฀In  t h i฀s฀ ฀p฀a p e฀r฀,฀ ฀w e  h฀a v e  ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ ฀n฀u฀m e r฀i฀c a l฀ ฀m฀o฀d฀e฀l฀ 	?	?	?
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀o฀c฀c฀u฀r฀ ฀i฀n฀ ฀as s o c i฀a฀t i o฀n฀ w฀i t h  t h e  n o฀r t h e r n฀ 	?	?	?
฀h฀e฀m฀i฀s฀p฀h฀e฀r฀e฀ ฀s฀u฀m฀m฀e฀r฀ ฀m฀o฀n฀s฀o฀o฀n฀s฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀c฀u฀r฀r฀e฀n฀t฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀di n g .   ฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀s฀ ฀1฀ ฀a฀n฀d฀ ฀2฀ ฀t฀a฀k฀e฀n฀ ฀t฀o฀g฀e฀t฀h฀e฀r฀ ฀i฀l l u s t r a t  ฀h o w฀ t h e  i n฀p฀u฀t฀ ฀o฀f฀ ฀i฀n฀o฀rg a n i c  c฀h l฀o r฀i฀n฀e  ฀f฀r฀o m  m฀i฀d฀-	?	?	?
฀l฀a฀t฀i฀t฀u฀d฀e฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀l฀y฀ ฀co l฀d฀ ฀c o n d i t i o n s฀ o f  t h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀m฀o฀s฀t฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀r฀e฀g฀i฀o฀n฀ 	?	?	?
 	?	?
฀c฀o฀m฀b฀i฀n฀e฀ ฀t฀o฀ ฀p฀r฀o฀d฀u฀c฀e฀ ฀a฀ ฀r฀a฀p฀i฀d฀ ฀r฀a฀t฀e฀ ฀o฀f฀ c h l o r i n e฀ a c t i v a t i฀o฀n฀ ฀o฀n฀ ฀l฀i฀q฀u฀i฀d  ฀s฀u฀l฀f฀a฀t฀e฀ ฀a฀e฀r฀o฀s฀o฀l฀s฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ 	?	?	?
฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀s฀ ฀i฀n฀ ฀S฀D฀-฀W฀A฀C฀C฀M .   ฀ ฀ ฀T฀h฀e฀ ฀l฀a฀r฀g฀e฀s฀t฀ ฀r฀a฀t฀e฀s฀ ฀o฀f฀ ฀ca l c u l a฀t e d  c h l o r i n e	?	?	?
฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀a฀r฀e฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h  ฀f฀l฀o฀w  a r o u n d฀ t h e  A฀s฀i฀a฀n฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀i฀n฀t฀o฀ ฀t฀h฀e฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ ฀c฀o฀l฀d฀ 	?	?	?
฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀We฀s฀t e r n  P a c i f i c  w a r฀m฀ ฀p฀o฀o฀l฀.฀ ฀ ฀ ฀O฀u฀r฀ ฀m฀od e฀l฀ r e s฀u฀l฀t฀s฀ s u฀g฀g e฀s฀t฀ ฀t฀h฀a฀t฀ 	?	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀at฀i฀o฀n฀ ฀s฀h฀o฀u l d  ฀g r฀e฀a t l฀y฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀a฀v฀e฀r฀ag e฀ C฀l฀O  ฀a n d  C l O฀N฀O2฀ 	?	?	?
฀a฀b฀u฀n฀d฀a฀n฀c฀e฀s฀ ฀f฀r฀o฀m฀ ฀a฀b฀o฀u฀t฀ ฀1฀0฀-฀2฀0฀N฀ ฀i฀n฀ ฀t฀h฀e฀ ฀a฀l t i t฀u฀d฀e฀ ฀r฀a฀n฀g฀e฀ ฀f฀r฀o฀m  1 6฀-฀1฀8฀ ฀km  a s  c o m p a r e d฀ ฀t o	?	?	?
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀n฀e฀g฀l฀e฀c฀t฀i฀n฀g฀ ฀t฀h฀i฀s฀ ฀c฀he m฀i฀s t r y .    ฀ ฀V o l c a n฀i c฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀ ฀i฀n l฀i฀q฀u i฀d  s฀u l f฀a฀t฀e฀ ฀a฀e฀r฀o฀s o฀l฀s฀ 	?	?	?
฀e฀n฀h฀a฀n฀c฀e฀ ฀t฀h฀e฀ ฀p฀e฀r฀t฀u฀r฀b฀a฀t฀i฀o฀n฀s฀,฀ ฀b฀u฀t฀ ฀t฀h฀e฀ ฀h฀e฀t฀e฀r฀o฀g฀e n e฀o u s  r e a c฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ t h o u฀g฀h฀t฀ ฀t฀o฀ b฀e฀ ฀s u฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y฀ 	?	?	?
฀r฀a฀p฀i฀d฀ ฀t฀h฀a฀t฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀a฀r฀e฀ ฀a฀l฀s฀o฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ f o฀r฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀al l y  c l e฀a฀n  ฀c฀o n d i t฀i฀o฀n s฀.฀ ฀ ฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀M฀a฀n฀y฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀ ฀h฀a฀v฀e฀ ฀f฀o฀c฀u฀s฀e฀d฀ ฀o฀n฀ ฀p฀o฀l฀a฀r฀ a n d฀ ฀s u฀b p o฀l a r  	?	?	?
฀r฀e฀g฀i฀o฀n฀s฀.฀ ฀ ฀W฀e฀ ฀a฀r฀e฀ ฀n฀o฀t฀ ฀a฀w฀a฀r฀e฀ ฀o฀f฀ ฀a฀n฀y฀ ฀av i l a b l e d a฀t฀a฀s฀e t฀s฀ ฀t฀h฀a฀t฀ ฀h฀a฀v฀e฀ v฀a l i d a t e d  m฀e a s u r฀e฀m฀e฀n฀t฀s฀ ฀o฀f฀ 	?	?	?
฀C฀l฀O฀ ฀o฀r฀ ฀C฀l฀O฀N฀O฀2  i n  t฀h฀e฀ ฀1฀6฀-฀1฀8฀ ฀k฀m฀ ฀r฀e฀g฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀ro p i c s  a n d  s u b t r o p฀i c s  a฀g฀a฀i฀n฀s฀t฀ ฀w฀h฀i c฀h฀ o฀u฀r฀ 	?	?	?
฀f฀i฀n฀d฀i฀n฀g฀s฀ ฀c฀o฀u฀l฀d฀ ฀b฀e฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀t฀e฀s฀t฀e฀d฀.฀     S t r a t o s p h฀e฀r฀i฀c฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀i฀s฀ ฀t฀i฀g฀h฀t฀l฀y฀ ฀c฀o฀u฀p฀l฀e฀d฀,฀ ฀a฀n฀d฀ ฀o฀t฀h฀e฀r฀ 	?	?	?
฀c฀o฀n฀s฀t฀i฀t฀u฀e฀n฀t฀s฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀H฀C฀l฀,฀ ฀N฀O฀,฀ ฀N฀O฀2 ,  ฀H O C฀l ,  e t c฀.฀ m฀a y฀ ฀a฀l฀s฀o฀ ฀b฀e฀ ฀u฀se f u฀l฀ t฀o  p r o b e  t h e  ฀i฀m฀p฀a฀c฀t฀s฀ 	?	?	?
฀o฀f฀ ฀t฀h฀i฀s฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀.฀ ฀ ฀ ฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀y฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀s฀er e a c฀t฀i฀o฀n s฀ ฀h a v฀e฀ u s e d  	?	?	?
฀H฀2฀S฀O4฀/฀H2฀O฀ ฀a฀n฀d฀ ฀H฀2 S O4฀/ H2฀O฀/฀H฀N฀O฀3฀ ฀s o฀l฀u฀t฀i฀o฀n฀s฀,฀ ฀a฀n฀d฀ ฀t฀h฀o฀s฀e฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀f฀o฀r฀m฀ ฀t฀h฀e฀ ฀b฀a฀s฀i฀s฀ ฀f฀o฀r฀ ฀t฀h฀e฀ 	?	?	?
฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀r฀e฀c฀o฀m฀m฀e฀n฀d฀e฀d฀ ฀i฀n฀ ฀J฀P฀L฀ ฀(฀2฀0฀1฀1฀)฀ ฀a฀n฀d฀ ฀i฀m฀p฀o฀s฀e฀d฀ ฀i฀n฀ ฀m฀o฀d฀e฀l฀s฀.฀ ฀ ฀ ฀ ฀E฀v฀e฀n฀ ฀f฀o฀r฀ ฀p฀u฀r฀e฀ 	?	?	?
฀H฀2฀S฀O4฀/฀H2฀O฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀s฀,฀ ฀u฀n฀c฀e฀r฀t฀a฀i฀n฀t฀i฀e฀s฀ ฀i฀n฀ ฀l฀i฀q฀u฀i฀d฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀r฀e฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s ฀a฀r e  ฀p o o r l y฀ 	?	?	?
฀q฀u฀a฀n฀t฀i฀f฀i฀e฀d฀,฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ ฀f฀o฀r฀ ฀t฀e฀m฀p฀er a t u r฀e฀s  ฀b e l฀o w฀ a b฀o฀u฀t฀ 2฀0฀0฀K฀.฀ ฀ ฀ ฀F฀u฀rt h e r ,  d i r e฀c฀t  m e a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀ 	?	?	?
฀o฀f฀ ฀p฀a฀r฀t฀i฀c฀l฀e฀ ฀c฀o฀m฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀ro p฀i c a฀l฀ ฀t฀r฀o฀p฀o฀p a u s e฀ r e g฀i฀o฀n฀ ฀h฀a฀v฀e฀ ฀r e v฀e฀a฀l฀e฀d฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i a l฀ 	?	?	?
฀a฀m฀o฀u฀n฀t฀s฀ ฀o฀f฀ ฀o฀t฀h฀e฀r฀ ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s฀,฀ ฀s฀u฀c฀h฀ ฀a฀s฀ ฀n฀o฀n฀-฀v฀o฀l a i l e  ฀s฀p฀e฀c฀i฀e฀s฀ ฀a฀n฀d฀ ฀po l l u a n t฀s  i n l u d i n g  	?	?	?
฀o฀r฀g฀a฀n฀i฀c฀ ฀c฀o฀m฀p฀o฀u฀n฀d฀s฀ ฀(฀M฀u฀r฀p฀h฀y฀,฀ ฀2฀0฀0฀9฀;฀ ฀2฀0฀1฀4฀;฀ ฀B฀o฀r฀r฀m฀a฀n฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀0฀)฀.฀ ฀ ฀W฀h฀e t h e r฀ ฀t฀h฀e฀s฀e฀ 	?	?	?
 	?	?
฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s฀ ฀c฀o฀u฀l฀d฀ ฀a฀l฀t฀e฀r฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀to฀s฀p฀h฀e฀r฀i฀c฀ ฀l฀i q฀u฀i฀d฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀r฀e฀a฀c฀t฀i฀v฀i฀t฀y฀ ฀i฀s฀ ฀u฀n฀k฀n฀o฀w฀n฀.฀ ฀ ฀ ฀I฀f฀ ฀s฀o฀,฀ ฀t฀h฀e฀n฀ 	?	?	?
฀p฀a฀r฀t฀i฀c฀l฀e฀ ฀r฀e฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀m฀i฀g฀h฀t d i f฀f฀e r฀ ฀i฀n  ฀v o l฀c a฀n฀i฀c฀ ฀v฀e฀r฀s฀u฀s฀ ฀n฀o฀n฀-฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀y฀e฀a฀r฀s฀,฀ ฀s฀i฀n฀c฀e฀ ฀t฀h฀e฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ 	?	?	?
฀p฀a฀r฀t฀i฀c฀l฀e฀s฀ ฀w฀o฀u฀l฀d฀ ฀c฀o฀n฀t฀a฀i฀n฀ ฀a฀ ฀m฀u฀c฀h฀ ฀l฀a฀r฀g฀e฀r฀ ฀f฀r฀a฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀u฀l฀f฀u฀r฀i฀c฀ ฀a฀c฀i฀d,  ฀a n d  ฀h฀e฀n฀c฀e  ฀p r฀o v i d e  a  c l o s e r	?	?	?
฀c฀o฀r฀r฀e฀s฀p฀o฀n฀d฀e฀n฀c฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀l฀a฀b฀o฀r฀a฀t฀o฀r฀y฀ d฀a฀t฀a฀ c฀o฀m฀p a r e d  t฀o  ฀n฀o฀n฀-฀v฀o฀l฀c฀a฀n฀i฀c฀ c o n i t i n s .  ฀ ฀ ฀ ฀O฀u฀r฀ 	?	?	?
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀a฀ ฀t฀e฀s฀t฀a฀b฀l฀e฀ f r a m฀e฀w฀o฀r฀k  ฀f฀o r  ฀e x a m฀i n฀i฀n฀g฀ ฀w฀h฀e฀t฀h฀e฀r฀ o฀r฀ n฀o฀t  h e t e r o g e฀n e o u s	?	?	?
฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀t฀a฀k฀e฀s฀ ฀p฀l฀a฀c฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀m฀o฀s฀t฀ ฀s฀t฀r฀a฀t฀os p h e฀r e฀,  i t h e r  u n฀d฀e฀r฀ 	?	?	?
฀v฀o฀l฀c฀a฀n฀i฀c฀a฀l฀l฀y฀ ฀c฀l฀e฀a฀n฀ ฀o฀r฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀a฀l฀l฀y฀ ฀p฀e฀r฀t฀u฀r฀b฀e฀d฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀,฀ ฀o฀r฀ ฀b฀o฀th฀.  	?	?	?
฀ 	?	?	?
฀A฀c฀k฀n฀o฀w฀l฀e฀d฀g฀m฀e฀n฀t฀s฀ ฀a฀n฀d฀ ฀D฀a฀t฀a฀.฀ ฀ ฀ ฀ ฀W฀e฀ ฀t฀h฀a฀n฀k฀ ฀D฀a฀n฀ ฀M฀u฀r฀p฀h฀y฀ ฀a฀n฀d฀ ฀B฀r฀i฀a฀n฀ ฀T฀o฀o฀n฀ ฀f฀o฀r฀ ฀h฀e฀l฀p฀f฀u฀l฀ 	?	?	?
฀d฀i฀s฀c฀u฀s฀s฀i฀o฀n฀s฀.฀ ฀ ฀ ฀ ฀ ฀S฀S฀ ฀a฀n฀d฀ ฀J฀B฀ ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀ ฀f฀u฀n฀d฀i฀n฀g฀ ฀u฀n฀d฀e฀r฀ ฀N฀S฀F฀-฀1฀5฀3฀9฀9฀7฀2฀ ฀a฀n฀d฀ ฀N฀S฀F฀-฀1฀4฀1฀9฀6฀6฀7฀.฀ ฀ ฀ ฀ 	?	?	?
฀R฀N฀ ฀i฀s฀ ฀s฀u฀p฀p฀o฀r฀t฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀N฀a฀t฀u฀r฀a฀l฀ ฀E฀n฀v฀ir o n m฀e฀n฀t฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀C o u n c฀i฀l฀ ฀(฀N฀ER C )  t h r o u g h  t h e฀ 	?	?	?
฀N฀a฀t฀i฀o฀n฀a฀l฀ ฀C฀e฀n฀t฀r฀e฀ ฀f฀o฀r฀ ฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ S c฀i e n฀c฀e฀ ฀(฀N฀C฀A฀S )฀ ฀i฀n฀ ฀t฀h฀e฀ ฀U฀K฀.฀ ฀ ฀A฀S฀ ฀wa s฀ ฀s u p p฀o฀r฀t e฀d  ฀b y  a n  	?	?	?
฀A฀c฀a฀d฀e฀m฀i฀c฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀F฀e฀l฀l฀o฀w฀s฀h฀i฀p฀ ฀f฀r฀om฀ ฀t h฀e฀ U฀n฀i฀v฀e฀r฀s i t y  o  L฀e฀e฀d฀s฀ ฀a฀n฀d฀ ฀a N C A฀R฀ ฀v฀i฀s฀i฀t i n g  	?	?	?
฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀ ฀g฀r฀a฀n฀t฀.฀ ฀ ฀J฀B฀ ฀i฀s฀ ฀f฀u฀n฀d฀ed  b y  ฀N O฀A A฀/ E฀S฀R L / G M฀D฀.฀ ฀T฀h฀e฀ ฀N฀a฀t฀i฀o฀n฀a฀l฀ C฀e฀n฀t฀e฀r฀ ฀f฀o฀r฀ 	?	?	?
฀A฀t฀m฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀(฀N฀C฀A฀R฀)฀ ฀i฀s฀ ฀s฀p฀o฀n฀s฀o฀r฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀U฀.฀S฀.฀ ฀N฀a฀t฀i฀o฀n฀a฀l฀ ฀S฀c i e฀n฀c฀e฀ ฀F o u n d a t i o n .   	?	?	?
฀A฀n฀y฀ ฀o฀p฀i฀n฀i฀o฀n฀s฀,฀ ฀f฀i฀n฀d฀i฀n฀g฀s฀,฀ ฀a฀n฀d฀ ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n s  ฀o฀r฀ ฀r฀e฀c฀o฀m m e฀n฀d฀a฀t฀i฀o฀n฀s฀ ฀e฀x฀p฀re s฀s฀e฀d฀ i n  t h e  ฀p฀u b l฀i฀c฀a฀t฀i฀o฀n฀ 	?	?	?
฀a฀r฀e฀ ฀t฀h฀o฀s฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀a฀u฀t฀h฀o฀r฀(฀s฀)฀ ฀an฀d฀ ฀d฀o฀ ฀n฀o฀t฀ ฀n฀e฀c฀e฀s฀s฀a r฀i฀l฀y฀ ฀r฀e฀f฀l฀e฀c฀t฀ ฀t฀h฀e฀ ฀v฀i e w  o f฀ ฀t฀h฀e฀ ฀N฀a t฀i฀o฀n a l  ฀S c฀i฀e฀n฀c฀e฀ 	?	?	?
฀F฀o฀u฀n฀d฀a฀t฀i฀o฀n฀.฀ ฀W฀A฀C฀C฀M฀ ฀i฀s฀ ฀a฀ ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀ ฀o฀f ฀t฀h฀e฀ C o฀m m u฀n฀i t฀y฀ ฀E฀a฀r฀t฀h฀ ฀S฀y฀s฀t฀e฀m฀ M o฀d e l  ( C฀E S฀M ) ,฀ 	?	?	?
฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀s฀u฀p฀p฀o฀r฀t฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀N฀a฀t฀i฀o฀n฀a฀l฀ ฀S฀c฀i฀e฀n฀c฀e฀ ฀F฀o฀u฀n฀d฀a฀t฀i฀o฀n฀ ฀(฀N฀S฀F฀)฀ ฀a฀n฀d฀ ฀t h e฀ O f฀f฀i c e  o฀f  S c i e n c e  	?	?	?
฀o฀f฀ ฀t฀h฀e฀ ฀U฀.฀S฀.฀ ฀D฀e฀p฀a฀r฀t฀m฀e฀n฀t฀ ฀o฀f฀ ฀E฀n฀e฀r฀g฀y฀.  C o฀m฀p฀u฀t฀i฀n฀g฀ ฀r฀e฀s฀o฀u฀r฀c฀e฀s฀ ฀w฀e฀r฀e฀ ฀p฀r฀o฀vi d฀e d  b y  N C฀A฀R ’฀s฀ 	?	?	?
฀C฀l฀i฀m฀a฀t฀e฀ ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀y฀,฀ ฀s฀p฀o฀n s r฀e d  ฀b฀y฀ ฀N S F  a n d฀ ฀o฀t฀h฀e฀r฀ ฀a฀g฀e฀n฀ci e s .  T h i s฀ ฀r฀e฀s฀e฀a฀r c h  ฀w a฀s฀ 	?	?	?
฀e฀n฀a฀b฀l฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l฀ ฀a฀n฀d฀ ฀s฀t฀o฀r฀a฀g฀e฀ r e s o u฀r c e s฀ ฀o฀f  N฀C฀A฀R฀’฀s฀ ฀C฀om฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l฀ a฀n฀d฀ 	?	?	?
฀I฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀S฀y฀s฀t฀e฀m฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀y฀ ฀(฀C฀I฀S฀L฀)฀.฀ ฀ ฀W฀e฀ ฀t฀h฀a฀n฀k฀ ฀N฀A฀S฀A฀ ฀G฀o฀d฀d฀a฀r฀d฀ ฀S฀pa฀c฀e฀ F฀l i฀g฀h t  C e n฀t฀e฀r  	?	?	?
 	?	?
฀f฀o฀r฀ ฀t฀h฀e฀ ฀M฀E฀R฀R฀A฀ ฀d฀a฀t฀a฀ ฀(฀a฀c฀c฀e฀s฀s฀e฀d฀ ฀f฀r฀e฀e฀l฀y฀ ฀o฀n฀l฀i฀n฀e฀ ฀a฀t฀ h t t p฀: / / d i s c .฀s฀c฀i฀.฀g฀s฀f฀c฀. n฀a s฀a฀.฀g฀o฀v฀/)฀ a n฀d  t฀h฀e  	?	?	?
฀A฀u฀r฀a฀ ฀M฀L฀S฀ ฀t฀e฀a฀m฀ ฀f฀o฀r฀ ฀H฀C฀l฀ ฀d฀a฀t฀a฀ ฀(฀a฀c฀c฀e฀s฀s฀e฀d฀ ฀f฀r฀e฀e฀l฀y฀ ฀o฀n฀l฀i฀n฀e฀ ฀a฀t฀ 	?	?	?
฀h฀t฀t฀p฀:฀/฀/฀d฀i฀s฀c฀.฀s฀c฀i฀.฀g฀s฀f฀c฀.฀n฀a฀s฀a฀.฀g฀o฀v฀/฀A฀u฀r฀a฀/฀d฀a฀t฀a฀-฀h฀o฀l฀d฀i฀n฀g฀s฀/฀M฀L฀S)฀.฀ ฀ ฀M฀a฀u n a  ฀L o a฀ ฀l฀i฀d฀a฀r฀ ฀d฀a฀t฀a฀ ฀s฀h฀o฀w฀n  ฀i n  	?	?	?
฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀m฀a฀y฀ ฀b฀e฀ ฀a฀c฀c฀e฀s฀s฀e฀d฀ ฀a฀t฀ ฀h฀t t p : / /฀n d a c - l฀i฀d฀a฀r฀.฀o฀r฀g฀/฀.฀ ฀   ฀M o฀d฀e฀l฀ r e฀s฀u฀l฀t฀s฀ ฀s฀h฀o฀w฀n฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ 	?	?	?
฀a฀r฀e฀ ฀a฀v฀a฀i฀l฀a฀b฀l฀e฀ ฀o฀n฀ ฀r฀e฀q฀u฀e฀s฀t฀ ฀t฀o฀ ฀t฀h฀e฀ ฀WA฀C C M฀ ฀l฀i a i s o n ,  M฀i฀c฀h฀a฀e฀l฀ ฀M฀i฀l฀l฀s฀ ฀m m฀i฀l฀l s฀@ u c a r . e d u.  	?	?	?
฀R฀e฀f฀e฀r฀e฀n฀c฀e฀s฀ 	?	?	?
฀A฀b฀a฀l฀o฀s฀,฀ ฀M฀.฀,฀ ฀W฀.฀ ฀J฀.฀ ฀R฀a฀n฀d฀e฀l฀,฀ ฀a฀n฀d฀ ฀E฀.฀ ฀S฀e฀r฀r฀a฀n฀o฀ ฀(฀2฀0฀1฀2 ) ,฀ ฀V a฀r฀i฀a฀b฀i฀l฀i฀t฀y฀ ฀i฀n u p w฀e฀l l i n฀g฀ ฀a฀c฀r฀o s s  ฀t h e฀ 	?	?	?
฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀a฀n฀d฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀t฀r฀a฀c฀e฀r฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀l฀o฀w฀e฀r฀ s฀t฀r฀a฀t฀o฀s฀p฀h e r e ,  Atmos. 	?	?	?
Chem. Phys.฀,฀ ฀1฀2฀,฀ ฀1฀1฀,฀5฀0฀5฀–฀1฀1฀,฀5฀1฀7฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀5฀1฀9฀4฀/฀a฀c฀p฀-฀1฀2฀-฀1฀1฀5฀0฀5฀-฀2฀0฀1฀2฀.฀ ฀ 	?	?	?
฀A฀n฀d฀e฀r฀s฀o฀n฀,฀ ฀J฀.฀ ฀G฀.฀,฀ ฀W฀i฀l฀m฀o฀u฀t฀h฀,฀ ฀D.฀ ฀M฀. ,  S m t h฀,฀ ฀J฀.฀ B฀.฀,฀ ฀a฀n฀d฀ ฀D฀.฀ ฀S฀.฀ ฀S฀a฀y฀r฀es  ( 2 0 1 2 ) ,  U V฀ d o฀s฀a฀g฀e฀ 	?	?	?
฀l฀e฀v฀e฀l฀s฀ ฀i฀n฀ ฀s฀u฀m฀m฀e฀r฀:฀ ฀I฀n฀c฀r฀e฀a฀s฀e฀d฀ ฀r฀i฀s฀k฀ ฀o฀f฀ ฀o฀z฀o฀n฀e฀ ฀l฀o฀s฀s฀ ฀f฀r฀o฀m฀ ฀c฀o฀n฀v฀e฀c฀t฀i฀v฀e฀l฀y฀ ฀i฀n฀j฀e c฀t฀e฀d฀ ฀w฀a฀t฀e฀r฀ 	?	?	?
฀v฀a฀p฀o฀r฀,฀ Science฀,฀ ฀3฀3฀7฀,฀ ฀8฀3฀5฀-฀8฀3฀9฀,฀ ฀d฀o฀i฀:฀ ฀1฀0฀.฀1฀1฀2฀6฀/฀s฀c฀i฀e฀n฀c฀e฀.฀1฀2฀2฀2฀9฀7฀8฀.฀ ฀ 	?	?	?
฀B฀o฀r฀r฀m฀a฀n฀n฀,฀ ฀S฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀0฀)฀,฀ ฀A฀e฀r฀o฀so l s฀ i n฀ t h฀e฀ ฀t฀r o p i c฀a฀l  a n d฀ ฀s฀u฀b฀t฀ro฀p i c a l  U T฀/ L฀S฀:  i n - s i฀t฀u฀ 	?	?	?
฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀ ฀o฀f฀ ฀s฀u฀b฀m฀i฀c฀r฀o฀n฀ ฀p฀a฀r฀ti c฀l฀e฀ a฀b฀u฀n฀d a฀n฀c฀e฀ a฀n฀d฀ ฀v฀o฀l฀a฀t฀i฀l฀i฀t฀y฀,฀ Atmos. Chem.	?	?	?
Phys.฀,฀ ฀1฀0฀,฀ ฀5฀5฀7฀3฀–฀5฀5฀9฀2฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀5฀1฀9฀4฀/฀a฀c฀p฀-฀1฀0฀-฀5฀5฀7฀3฀-฀2฀0฀1฀0฀.฀ 	?	?	?
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฀t฀h฀e฀r฀m฀o฀s฀p฀h฀e฀r฀e฀,฀ ฀i฀n฀ Aeronomy of the Earths Atmosphere and Ionosphere, IAGA 	?	?	?
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฀h฀t฀t฀p฀:฀/฀/฀c฀a฀t฀a฀l฀o฀g฀u฀e฀.฀c฀e฀d฀a฀.฀a฀c฀.฀u฀k฀/฀u฀u i฀d฀/฀b฀f฀b฀d฀5฀e฀c 8 2 5฀f a 4฀2฀2฀f฀9฀a฀8฀5฀8฀b฀1฀4฀a฀e฀7฀b฀2฀a0฀d฀.฀ 	?	?	?
฀N฀i฀s฀h฀i฀m฀o฀t฀o฀,฀ ฀E฀.฀,฀ ฀a฀n฀d฀ ฀M฀.฀ ฀S฀h฀i฀o฀t฀a฀n฀i฀ ฀(2฀0 1 2฀)฀,  S e฀a s o n a l  d  i฀n฀t฀e฀r฀a฀n฀n฀u฀a฀l฀ ฀v฀a฀r฀i฀a฀b฀i฀l฀i฀t฀y฀ ฀i n฀ t h e  	?	?	?
฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀ ฀a฀r฀o฀u฀n฀d฀ ฀t฀h฀e฀ ฀t฀r฀o p i฀c a l฀ ฀t฀r฀o฀p฀o฀p฀a฀u s e  ฀a฀n฀d฀ ฀i฀t฀s฀ ฀r฀el t i o n s h i p ฀w฀i฀t฀h฀ 	?	?	?
฀c฀o฀n฀v฀e฀c฀t฀i฀v฀e฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀,฀ ฀J฀.฀ ฀G฀e฀o฀p฀h฀y฀s฀.฀ ฀R฀e฀s฀.฀,฀ ฀1฀1฀7฀,฀ ฀D฀0฀2฀1฀0฀4฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀1฀1฀J฀D฀0฀1฀6฀9฀3฀6฀.฀ ฀ 	?	?	?
฀P฀a฀r฀k฀,฀ ฀M฀.฀,฀ ฀R฀a฀n฀d฀e฀l฀,฀ ฀W฀.฀ ฀J฀.฀,฀ ฀G฀e฀t฀t฀e฀l฀m฀a฀n฀,฀ ฀A฀.฀,฀ ฀M฀a฀s฀s฀i฀e฀,฀ ฀S฀.฀ ฀T฀.฀,฀ ฀a฀n฀d฀ ฀J฀.฀ ฀H.  J i a฀n g ,  ( 2฀0฀0฀7 ) ,฀ ฀T r a฀n฀s฀p฀o r t  	?	?	?
฀a฀b฀o฀v฀e฀ ฀t฀h฀e฀ ฀A฀s฀i฀a฀n฀ ฀s฀u฀m฀m฀e฀r฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀a฀n฀t฀i฀c฀y฀c฀l฀o฀n฀e฀ ฀i฀n฀f฀e฀r฀r฀e฀d฀ ฀f฀r฀o฀m฀ ฀A฀u฀r฀a฀ ฀M฀i฀c฀r o w฀a฀v฀e฀ 	?	?	?
฀L฀i฀m฀b฀ ฀S฀o฀u฀n฀d฀e฀r฀ ฀t฀r฀a฀c฀e฀r฀s฀,฀ J. Geophys. Res., 1 1฀2฀,  D฀1฀6฀3฀0฀9฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀0฀6฀J฀D฀0฀0฀8฀2฀9฀4฀.฀ ฀ 	?	?	?
฀P฀l฀o฀e฀g฀e฀r฀,฀ ฀F฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀3฀)฀,฀ ฀H฀o฀r฀i฀z฀o n t a l  w฀a฀t฀e฀r฀ ฀v฀a p฀o฀r฀ t a n฀s฀p฀o฀r฀t฀ ฀i฀n t h e  l o฀w฀e r  s t r฀a฀t฀o฀s p h฀e฀r฀e฀ ฀f฀r฀o฀m฀ 	?	?	?
฀s฀u฀b฀t฀r฀o฀p฀i฀c฀s฀ ฀t฀o฀ ฀h฀i฀g฀h฀ ฀l฀a฀t฀i฀t฀u฀d฀e฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀b฀o฀r฀e฀a฀l฀ ฀s฀u฀m฀m฀e฀r฀,฀ J. Geophys. Res.฀,฀ 1 1 8฀,฀ 8 1 1฀1฀–	?	?	?
฀8฀1฀2฀7฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀j฀g฀r฀d฀.฀5฀0฀6฀3฀6฀.฀฀฀ 	?	?	?
 	?	?
฀R฀a฀n฀d฀e฀l฀,฀ ฀W฀.฀ ฀J฀.฀,฀ ฀R฀.฀ ฀S฀.฀ ฀S฀t฀o฀l฀a฀r฀s฀k฀i฀,฀ ฀D฀.฀ ฀M฀.฀ ฀C฀u฀n฀n฀o฀l฀d฀,฀ ฀J฀.฀ ฀A฀.฀ ฀L฀o฀g฀a฀n฀,฀ ฀M฀.฀ ฀J฀.฀ ฀N฀e฀w c h u฀r฀c฀h฀,฀ a n฀d  J .฀ ฀M .฀ 	?	?	?
฀Z฀a฀w฀o฀d฀n฀y฀ ฀(฀1฀9฀9฀9฀)฀,฀ ฀T฀r฀e฀n฀d฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀v฀e฀r฀t฀i c a l  d i s t r฀i฀b฀u t฀i o n  o f  ฀o z฀o฀n฀e฀,฀ Science ,฀ ฀2฀8 5 ,฀ ฀1฀6 8 9 -	?	?	?
฀1฀6฀9฀2฀.฀ 	?	?	?
฀R฀a฀n฀d฀e฀l฀,฀ ฀W฀.฀ ฀J฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀0฀)฀,฀ ฀A฀s i฀a n  m฀o฀n s o o฀n฀ ฀t r a n s p฀o฀r฀t฀ ฀o฀f฀ ฀p฀o฀l฀l฀u฀ti฀o฀n฀ ฀t฀o฀ ฀t฀h฀e฀ s฀t฀r a฀t฀o฀s p฀h฀e฀r฀e฀,฀ 	?	?	?
Science฀,฀ ฀3฀2฀8฀,฀ ฀6฀1฀1฀-฀6฀1฀3฀.฀ ฀ 	?	?	?
฀R฀a฀n฀d฀e฀l฀,฀ ฀W฀.฀ ฀J฀.฀,฀ ฀a฀n฀d฀ ฀A฀.฀ ฀M฀.฀ ฀T฀h฀o฀m฀p฀so฀n฀,฀ ฀(฀2฀0฀1฀1฀)฀,฀ I n t e r฀a฀n฀n฀u฀a฀l฀ ฀v฀a฀r฀i฀a฀b฀i฀li฀t฀y฀ ฀a฀n฀d฀ t r฀e฀n฀d฀s฀ ฀i฀n฀ ฀t฀r o฀p฀i฀c฀a฀l฀ 	?	?	?
฀o฀z฀o฀n฀e฀ ฀d฀e฀r฀i฀v฀e฀d฀ ฀f฀r฀o฀m฀ ฀S฀A฀G฀E฀ ฀I฀I฀ ฀s฀a฀t฀e฀l฀l฀i t e  d a t a฀ ฀a฀n d  S฀H฀A D฀O฀Z฀ ฀o฀z฀o฀n฀e฀s฀o฀n฀d฀e฀s฀,฀ J฀.฀ 	?	?	?
฀G฀e฀o฀p฀h฀y฀s฀.฀ ฀R฀e฀s฀.฀,฀ ฀ ฀1฀1฀6฀,฀ ฀D฀0฀7฀3฀0฀3฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀1฀0฀J฀D฀0฀1฀5฀1฀9฀5฀.฀ 	?	?	?
฀R฀a฀n฀d฀e฀l฀,฀ ฀W฀.฀ ฀J฀.฀,฀ ฀K฀.฀ ฀Z฀h฀a฀n฀g฀,฀ ฀a฀n฀d฀ ฀R฀.฀ ฀F฀u฀ ฀(2฀0฀1฀5฀) ,฀ ฀W฀h฀a฀t฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀s฀t฀r฀a฀t฀o฀s฀p h e r i฀c  w a t e r  v฀a฀p฀o฀r฀ ฀i฀n฀ 	?	?	?
฀t฀h฀e฀ ฀N฀H฀ ฀s฀u฀m฀m฀e฀r฀ ฀m฀o฀n฀s฀o฀o฀n฀ ฀r฀e฀g฀i฀o฀n฀s฀?฀,฀ J. Geophys. Res฀. ,  1 2 0 ,  7 9 8 8 – 8 0฀0฀1฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀2฀0฀1฀5฀J฀D฀0฀2฀3฀6฀2฀2฀.฀ ฀฀฀ 	?	?	?
฀R฀i฀e฀n฀e฀c฀k฀e฀r฀,฀ ฀M฀.฀ ฀M฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀1฀)฀,฀ ฀M฀E฀R R฀A :  N฀A S A฀’฀s฀ ฀M฀o฀d฀e฀r n -฀E฀r฀a฀ ฀R฀e฀t฀r฀os p e c t i v e A฀n a฀l y฀s i s  	?	?	?
฀f฀o฀r฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀a฀n฀d฀ ฀A฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀,฀ J. Clim . ,฀ ฀2฀4฀,฀ 3 6฀2฀4฀–฀3 6 4 8 ฀d฀o฀i฀:฀ ฀1฀0฀.฀1฀1฀7฀5฀/฀J฀C฀L฀I฀-฀D฀-฀1฀1฀-	?	?	?
฀0฀0฀0฀1฀5฀.฀1฀.฀ ฀ 	?	?	?
฀R฀o฀s฀e฀n฀l฀o฀f฀,฀ ฀K฀.฀ ฀H฀.฀,฀ ฀a฀n฀d฀ ฀G฀.฀ ฀C฀.฀ ฀R฀e฀i฀d ,   ฀( 2 0฀0฀8฀) ,  ฀T r e n d฀s  ฀n฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀e฀r฀a฀t u฀r฀e฀ ฀a n฀d฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o฀r฀ 	?	?	?
฀c฀o฀n฀t฀e฀n฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀e฀r฀ ฀st r a t o s฀p฀h฀e฀r฀e฀:฀ ฀S฀e฀a฀ ฀s u฀r฀f฀a฀c฀e฀ ฀c฀o฀n฀n฀e฀c฀ti o n ,  ฀J .  G e o p h y฀s฀.  	?	?	?
฀R฀e฀s฀.฀,฀ ฀ ฀1฀1฀3฀,฀ ฀D฀0฀6฀1฀0฀7฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀0฀7฀J฀D฀0฀0฀9฀1฀0฀9฀.฀ 	?	?	?
฀R฀o฀s฀e฀n฀l฀o฀f฀,฀ ฀K฀.฀ ฀H฀.฀,฀ ฀A฀.฀ ฀F฀.฀ ฀T฀u฀c฀k฀,฀ ฀K฀.฀ ฀K฀.฀ ฀K฀e฀l฀l฀y฀,฀ ฀J฀.฀ ฀M฀.฀ ฀R฀u฀s฀s฀e฀l฀l฀ ฀I฀I฀I฀,฀ ฀a฀nd M฀.  P . M c฀C฀o฀r฀m฀i฀c฀k  ฀(฀1 9 9฀7฀) ,	?	?	?
฀H฀e฀m฀i฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀e฀s฀ ฀i฀n฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o r  a n฀d฀ i n฀f฀e฀r e n฀c฀e฀s฀ ฀a฀b฀o฀u฀t฀ ฀t฀r฀an s฀p฀o฀r฀t฀ i  t฀h e  	?	?	?
฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀,฀ J. Geophys. Res . ,  ฀1฀0฀2 ,  ฀1฀3฀,฀2฀1฀3฀–฀1฀3฀,฀2฀3฀4฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀9฀7฀J฀D฀0฀0฀8฀7฀3฀.฀฀฀ 	?	?	?
 	?	?
฀S฀a฀i฀z฀-฀L฀o฀p฀e฀z฀,฀ ฀A฀.฀,฀ ฀a฀n฀d฀ ฀R฀.฀ ฀P฀.฀ ฀F฀e฀r฀n฀a฀n฀d฀e฀z฀,฀ ฀(฀2฀0฀1฀6฀)฀,฀ ฀O฀n฀ ฀t฀h฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ r i n g s฀ o f  a t฀o m฀i c	?	?	?
฀h฀a฀l฀o฀g฀e฀n฀s฀:฀ ฀ ฀c฀a฀u฀s฀e฀s฀ ฀a฀n฀d฀ ฀i฀m฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀,฀ Geophy . Res. Lett.฀,฀ ฀4฀3฀,฀ 2 9฀2฀8฀–฀2 9 3 5	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀2฀0฀1฀5฀G฀L฀0฀6฀7฀6฀0฀8฀.฀ ฀ 	?	?	?
฀S฀c฀h฀o฀e฀b฀e฀r฀l฀,฀ ฀M฀.฀ ฀R฀.฀,฀ ฀A฀.฀ ฀E฀.฀ ฀D฀e฀s฀s฀l฀e฀r฀,฀ ฀a฀n฀d฀ ฀T฀.฀ ฀W฀a฀n฀g฀ ฀(฀2฀0฀1฀3฀)฀,฀ ฀M฀o฀d฀e฀l฀i฀n฀g฀ ฀up฀p฀e฀r  t r o p o฀s฀p฀h฀e฀r฀i฀c฀ ฀a n d  	?	?	?
฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀w฀a฀t฀e฀r฀ ฀v฀a฀p฀o฀r฀ ฀a฀n฀o฀m฀a฀l฀i฀e฀s฀,฀ Atmos. Chem. Phys . ,  1 3฀,  7฀7฀8฀3฀–฀7฀7฀9฀3฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀5฀1฀9฀4฀/฀a฀c฀p฀-฀1฀3฀-฀7฀7฀8฀3฀-฀2฀0฀1฀3฀.฀฀฀ 	?	?	?
฀S฀c฀h฀o฀e฀b฀e฀r฀l฀,฀ ฀M฀.฀ ฀R฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀0฀8฀)฀,฀ ฀Q฀B O฀ ฀a฀n฀d  ฀a n n u฀a฀l฀ ฀c฀y฀c฀l e  v฀a฀r฀i฀a฀t฀i฀o฀n฀s  i n  t฀r o฀p฀i฀c a฀l฀ l o฀w฀e฀r฀ 	?	?	?
฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀e฀ ฀t฀r฀a฀c฀e฀ ฀g฀a฀s฀e฀s฀ ฀f฀r฀o฀m฀ H฀A฀L O฀E฀ ฀a฀n฀d฀ ฀A฀u฀r฀a  M L S฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀,฀ ฀J฀.฀ ฀G฀e฀o฀p฀h฀y฀s฀.฀ 	?	?	?
฀R฀e฀s฀.฀,฀ ฀1฀1฀3฀,฀ ฀D฀0฀5฀3฀0฀1฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀0฀7฀J฀D฀0฀0฀8฀6฀7฀8฀.฀ 	?	?	?
฀S฀c฀h฀m฀i฀d฀t฀,฀ ฀J฀.฀ ฀A฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀6฀),  M฀o฀d฀e l i n g  t h฀e฀ o b s e฀r฀v฀e฀d฀ ฀t฀r฀o฀p฀o฀s฀p฀h฀e฀ri c  B r O  b a c k g฀r฀o฀u฀n฀d฀:฀ 	?	?	?
฀I฀m฀p฀o฀r฀t฀a฀n฀c฀e฀฀฀o฀f฀ ฀m฀u฀l฀t฀i฀p฀h฀a฀s฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀a฀n฀d฀ ฀i฀m฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀ ฀f฀o฀r฀ ฀o฀z฀o฀n฀e฀,฀ ฀O฀H ,  a฀n d฀ 	?	?	?
฀m฀e฀r฀c฀u฀r฀y฀,฀ J. Geophys. Res. Atmos.฀,฀ 121฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀2฀0฀1฀5฀J฀D฀0฀2฀4฀2฀2฀9฀.฀ ฀฀฀ 	?	?	?
฀S฀i฀m฀p฀s฀o฀n฀,฀ ฀W฀.฀ ฀R฀.฀,฀ ฀S฀.฀ ฀S฀.฀ ฀B฀r฀o฀w฀n฀,฀ ฀A฀.฀ ฀Sa฀i z -฀L฀o฀p e฀z ,  ฀J฀.฀ ฀A฀.  T฀h o฀r฀n฀t฀o฀n฀,฀ ฀a฀n฀d R .  ฀v฀o฀n  ฀G l a฀s฀o฀w฀ ฀(฀2 0 1฀5฀)฀,฀ 	?	?	?
฀T฀r฀o฀p฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀h฀a฀l฀o฀g฀e฀n฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀: ฀ ฀s฀o฀u฀r฀c฀e฀s฀,฀ ฀c฀y฀c฀l n g฀,  a฀n฀d฀ ฀i฀m฀p฀a฀c฀t฀s฀,฀ ฀C฀h฀e฀m฀.฀ ฀R฀e฀v฀.฀,฀ ฀1฀1฀5฀,฀ 	?	?	?
฀4฀0฀3฀5฀−฀4฀0฀6฀2฀.฀ ฀ ฀ ฀ 	?	?	?
฀S฀o฀l฀o฀m฀o฀n฀,฀ ฀S฀.฀ ฀(฀1฀9฀9฀9฀)฀,฀ ฀S฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c o฀z o n e  d฀e฀p฀l฀e฀t฀i฀o฀n฀,฀ A฀ r฀e฀v฀i฀e฀w฀ ฀o฀f฀ c o n c e t฀s฀ ฀a฀n฀d฀ ฀h฀i฀s t o r y฀,฀ 	?	?	?
Rev. Geophys฀.฀,฀ ฀3฀7฀,฀ ฀2฀7฀5฀–฀3฀1฀6฀.฀฀฀ 	?	?	?
฀S฀o฀l฀o฀m฀o฀n฀,฀ ฀S฀.฀,฀ ฀D฀a฀n฀i฀e฀l฀,฀ ฀J฀.฀ ฀S฀.฀,฀ ฀N฀e฀e฀ly฀,฀ ฀R฀.  R฀. ,  V฀e฀r฀n฀i฀e r ,฀ ฀J฀.฀-฀P฀.฀,฀ ฀D฀u฀t฀t฀o฀n ,  E .  ฀G .  a n฀d฀ W .  ฀L฀.฀ 	?	?	?
฀T฀h฀o฀m฀a฀s฀o฀n฀,฀ ฀(฀2฀0฀1฀1฀)฀,฀ ฀T฀h฀e฀ ฀p฀e฀r฀s฀i฀s฀t฀e฀n฀t฀l฀y฀ ฀v฀a฀r฀i฀a฀b฀l฀e฀ ฀“฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d฀”฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀e฀r฀o฀s฀o฀l฀ 	?	?	?
฀l฀a฀y฀e฀r฀ ฀a฀n฀d฀ ฀g฀l฀o฀b฀a฀l฀ ฀c฀l฀i฀m฀a฀t฀e฀ ฀c฀h฀a฀n฀g฀e฀,฀ Science฀,฀ ฀3฀3฀3 ( 6฀0 4 4 ) ,  ฀8 6 6 – 8 7฀0฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀1฀2฀6฀/฀s฀c฀i฀e฀n฀c฀e฀.฀1฀2฀0฀6฀0฀2฀7฀.฀ 	?	?	?
 	?	?
฀S฀o฀l฀o฀m฀o฀n฀,฀ ฀S฀.฀ ฀D฀.฀ ฀K฀i฀n฀n฀i฀s฀o฀n฀,฀ ฀J฀.฀ ฀B฀an฀d฀o฀r฀o฀,  a d฀ R฀.  R฀.฀ ฀G฀a฀r฀c฀i฀a฀,฀ ฀(฀2฀0฀1฀5฀)฀,฀ ฀P฀o฀l฀a฀r฀ ฀o฀z฀o฀n฀e฀ ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀:฀ 	?	?	?
฀A฀n฀ ฀u฀p฀d฀a฀t฀e฀,฀ J. Geophys. Res .  ฀1฀2฀0฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀ ฀2฀0฀1฀5฀J฀D฀0฀2฀3฀3฀6฀5฀.฀ 	?	?	?
฀S฀t฀o฀l฀a฀r฀s฀k฀i฀,฀ ฀R฀.฀ ฀S฀.฀,฀ ฀D฀.฀ ฀W฀.฀ ฀W฀au฀g฀h฀,฀ ฀L฀.฀ ฀W฀a n g฀,฀฀ L .฀ ฀D฀.฀ ฀O฀m฀a฀n฀,฀ ฀A฀.฀ ฀R฀.฀ ฀D฀o฀u฀g฀la฀s s฀,฀ a n฀d  ฀P .฀ ฀A .฀ 	?	?	?
฀N฀e฀w฀m฀a฀n฀ ฀(฀2฀0฀1฀4฀)฀,฀ ฀S฀e฀a฀s฀o฀n฀a฀l฀ ฀v฀a฀r฀i฀a฀t฀i฀o฀n฀ ฀o f  ฀o฀z฀o฀n฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀l฀o฀w฀er  s t r฀a t o฀s p h฀e฀r฀e฀:฀ 	?	?	?
฀S฀o฀u฀t฀h฀e฀r฀n฀ ฀t฀r฀o฀p฀i฀c฀s฀ ฀a฀r฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀f฀r฀o฀m฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀t฀r฀o฀p฀i฀c฀s฀,฀ J. Geophys. Res฀.฀,฀ 1 1฀9฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀2฀0฀1฀3฀J฀D฀0฀2฀1฀2฀9฀4฀.฀ ฀฀฀ 	?	?	?
฀T฀h฀o฀r฀n฀t฀o฀n฀,฀ ฀B฀.฀ ฀F฀.฀,฀ ฀T฀o฀o฀h฀e฀y฀,฀ ฀D฀.฀ ฀W฀.฀,฀ ฀T฀u฀c฀k฀,฀ ฀A฀.฀ ฀F฀.฀,฀ ฀E฀l฀k฀i฀n฀s฀,฀ ฀J฀.฀ ฀W฀.฀,฀ ฀K฀e฀ll K K . ,  H o v d e ,  ฀S .  ฀J . ,  	?	?	?
฀R฀i฀c฀h฀a฀r฀d฀ ฀E฀.฀ ฀C฀.฀,฀ ฀R฀o฀s฀e฀n฀l฀o฀f฀,฀ ฀K฀.฀ ฀H. ,฀ ฀T h o m p฀s฀o฀n฀,฀ T฀.฀ L฀.฀,฀ ฀M฀a฀h฀o฀n฀e฀y฀,฀ ฀M฀.฀ ฀J฀.฀,฀ ฀W฀i฀l฀s฀o฀n฀,฀ ฀J฀.฀ ฀C฀.฀,฀ 	?	?	?
฀(฀2฀0฀0฀7฀)฀ ฀C฀h฀l฀o฀r฀i฀n฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀n฀e฀a฀r฀ ฀t฀h฀e฀ ฀m฀i฀d฀l฀a฀t฀i฀t฀u฀d฀e฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀,฀ J. Geophys. Res. ,  ฀1฀1฀2 ,  	?	?	?
฀D฀1฀8฀3฀0฀6฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀0฀6฀J฀D฀0฀0฀7฀6฀4฀0฀.฀ 	?	?	?
฀T฀o฀o฀n฀,฀ ฀G฀.฀ ฀C฀.฀,฀ ฀C฀.฀ ฀B฀.฀ ฀F฀a฀r฀m฀e฀r฀,฀ ฀L฀.฀ ฀L฀.฀ ฀L฀o฀w฀e฀s฀,฀ ฀P฀.฀ ฀W฀.฀ ฀S฀c฀h฀a฀p฀e r ,฀ ฀J฀.฀-฀F฀.฀ ฀B฀la v i e r ,฀ a฀n฀d  R .  H฀.฀ N฀o฀r฀t฀o฀n฀ 	?	?	?
฀(฀1฀9฀8฀9฀)฀,฀ ฀I฀n฀f฀r฀a฀r฀e฀d฀ ฀A฀i฀r฀c฀r฀a฀f฀t฀ ฀M฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s  o f  S t r a o s฀p h e r฀i฀c฀ ฀C฀o฀m฀p฀o฀s฀i฀t฀i฀o฀n฀ O฀v฀e฀r฀ 	?	?	?
฀A฀n฀t฀a฀r฀c฀t฀i฀c฀a฀ ฀D฀u฀r฀i฀n฀g฀ ฀S฀e฀p฀t฀e฀m฀b฀e฀r฀ ฀1฀9฀8฀7฀,฀ J. Geophys. Res฀.฀,  9 4 ,  ฀1฀6฀,฀5฀7฀1฀–฀1฀6 ,฀5฀9฀6฀,฀ ฀d฀o฀i฀:฀ 	?	?	?
฀1฀0฀.฀1฀0฀2฀9฀/฀J฀D฀0฀9฀4฀i฀D฀1฀4฀p฀1฀6฀5฀7฀1฀.฀ ฀ 	?	?	?
฀V฀e฀r฀n฀i฀e฀r฀,฀ ฀J฀.ʉ฀P .฀,฀ ฀L .฀ ฀W฀.฀ ฀T฀h฀o฀m฀a฀s฀o฀n฀,฀ ฀a฀n฀d฀ ฀J฀.฀ ฀K฀a฀r฀ ฀(฀2฀0฀1฀1฀) ,  ฀C A L฀I฀P฀S฀O  ฀d e t฀e฀c t i o n  ฀o฀f฀ ฀a฀n฀ A s฀i฀a฀n฀ 	?	?	?
฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀l฀a฀y฀e฀r฀,฀ Geophys. Res. Lett .฀,฀ ฀3฀8 ,฀ ฀L฀0฀7 8฀0฀4฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀2฀9฀/฀2฀0฀1฀0฀G฀L฀0฀4฀6฀6฀1฀4฀.฀ ฀ 	?	?	?
฀V฀e฀r฀n฀i฀e฀r฀,฀ ฀J฀.฀-฀P฀.฀,฀ ฀T฀.฀ ฀D฀.฀ ฀F฀a฀i฀r฀l฀i฀e฀,฀ ฀M฀.฀ ฀N฀a฀t฀a฀r฀a฀j฀a฀n฀,฀ ฀F฀.฀ ฀G฀.฀ ฀W฀i฀e฀n฀h฀o฀l฀d฀,฀ ฀J฀. B฀i a฀n฀,฀ ฀B฀.฀ ฀G฀.฀ ฀M฀a฀r฀t฀i฀n฀s฀s฀o฀n ,฀ ฀S .฀ 	?	?	?
฀C฀r฀u฀m฀e฀y฀r฀o฀l฀l฀e฀,฀ ฀L฀.฀ ฀W฀.฀ ฀T฀h฀o฀m฀a฀s฀o฀n฀,฀ ฀a฀n฀d฀฀ K .  M .  B฀e d k  (฀2฀0 1 5 ) ,฀ ฀I฀n฀c฀r฀e฀a฀s฀e฀ ฀i฀n฀ u฀p฀p฀e฀r฀ 	?	?	?
฀t฀r฀o฀p฀o฀s฀p฀h฀e฀r฀i฀c฀ ฀a฀n฀d฀ ฀l฀o฀w฀e฀r฀ ฀s฀t฀r฀a฀t฀o฀s฀p฀h฀e฀r฀i฀c฀ a e r฀o฀s o l l e v e l s  a n d฀ ฀i฀t฀s฀ ฀p฀o฀t฀e฀n t฀i฀a l฀ ฀c฀o฀n฀ ฀e c t i o n฀ 	?	?	?
฀w฀i฀t฀h฀ ฀A฀s฀i฀a฀n฀ ฀p฀o฀l฀l฀u฀t฀i฀o฀n฀,฀฀J. Geophys. Res. ,  1 2฀0฀,฀ 1฀6฀0฀8฀–฀1฀6฀1฀9฀,฀ 	?	?	?
฀d฀o฀i฀:฀1฀0฀.฀1฀0฀0฀2฀/฀2฀0฀1฀4฀J฀D฀0฀2฀2฀3฀7฀2฀.฀ ฀฀฀ 	?	?	?
 	?	?
฀V฀o฀l฀k฀a฀m฀e฀r฀,฀ ฀R฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀5฀)฀,฀ ฀A฀i฀r฀c฀r฀a f t  m฀e฀a฀s฀u r e฀m e n t s o f  B ฀O฀,฀ ฀I฀O฀,฀ g l฀y฀o฀x a l ,฀ ฀N O2 ,  H฀2฀O฀,฀ ฀O2 -	?	?	?
฀O฀2฀,฀ ฀a฀n฀d฀ ฀a฀e฀r฀o฀s฀o฀l฀ ฀e฀x฀t฀i฀n฀c฀t฀i฀o฀n฀ ฀p฀r฀o฀f฀i฀l฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀r฀o฀p฀i฀c฀s฀:฀ ฀ c฀o฀m฀p a r i฀s฀o฀n ฀w i t h  a i r฀c฀r a f t฀-  a฀n฀d฀ 	?	?	?
฀s฀h฀i฀p฀-฀b฀a฀s฀e฀d฀ ฀i฀n฀ ฀s฀i฀t฀u฀ ฀a฀n฀d฀ ฀l฀i฀d฀a฀r฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀,฀ Atm. Meas. Tech฀.฀,  8฀,฀ 2 1฀2฀1฀- 2฀1฀4฀8฀.฀ 	?	?	?
฀V฀o฀n฀ ฀H฀o฀b฀e฀,฀ ฀M฀.฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀1฀)฀,฀ ฀E฀v฀i฀d฀e฀n฀c฀e  ฀f฀o r฀ ฀h e t e r o g e n e฀o฀u฀s฀ c h l฀o฀r฀i฀n฀e ฀a฀c฀t฀i฀v a฀t฀i o n฀ ฀i n฀ t h e  	?	?	?
฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀U฀T฀L฀S฀,฀ Atm. Chem. Phys .฀,฀ ฀1฀1฀,฀ ฀2฀4฀1฀-฀2฀5฀6฀,฀ ฀d฀o฀i฀:฀1฀0฀.฀5฀1฀9฀4฀/฀a฀c฀p฀-฀1฀1฀-฀2฀4฀1฀-฀2฀0฀1฀1฀.฀ ฀ ฀ 	?	?	?
฀W฀a฀n฀g฀,฀ ฀S฀.฀,฀ ฀e฀t฀ ฀a฀l฀.฀ ฀(฀2฀0฀1฀5฀)฀,฀ ฀A฀c฀t฀i฀v฀e฀ ฀a฀n฀d฀ w฀i d฀e฀s฀p฀r฀e฀a฀d฀ ฀h a฀l฀o฀g e n  c h e m฀i฀s฀t฀ry  i n  t h e  ฀t r฀o฀p฀i฀c฀a฀l฀ ฀a฀n฀d฀ 	?	?	?
฀s฀u฀b฀t฀r฀o฀p฀i฀c฀a฀l฀ ฀f฀r฀e฀e฀ ฀t฀r฀o฀p฀o฀s฀p฀h฀e฀r฀e฀,฀ Proc. Nat. Acad. Sci . ,  1 1 2 ,฀ ฀9฀2฀8฀1 -฀9฀2฀8฀6฀.฀ 	?	?	?
฀W฀M฀O฀/฀U฀N฀E฀P฀ ฀(฀2฀0฀1฀4฀)฀,฀ Scientific assessment of ozone depletion: 2014฀,฀ ฀W฀o฀r฀l฀d฀ 	?	?	?
฀M฀e฀t฀e฀r฀o฀r฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀O฀r฀g฀a฀n฀i฀z฀a฀t฀i฀o฀n฀ ฀G฀l฀o฀b฀a฀l฀ ฀O฀z฀o฀n฀e฀ ฀R฀e s e a r c฀h฀ ฀a฀n฀d฀ ฀M฀o฀n฀i฀t฀o฀r฀in฀g฀ ฀P฀r฀o฀j฀e฀c฀t฀,฀ 	?	?	?
฀R฀e฀p฀o฀r฀t฀ ฀5฀5฀,฀ ฀G฀e฀n฀e฀v฀a฀,฀ ฀S฀w฀i฀t฀z฀e฀r฀l฀a฀n฀d฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀C฀a฀p฀t฀i฀o฀n฀s฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀1฀.฀ ฀ ฀D฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀H฀C฀l฀ ฀f฀r฀o฀m฀ ฀M L฀S฀ ฀s฀a฀t฀e฀l l฀i t e  ฀d฀a฀t a  ฀f฀o฀r฀ ฀t฀h฀e c h฀a฀n฀n e l฀ c฀e฀n t e฀r฀e d  a฀t฀ ฀1฀0฀0฀ 	?	?	?
฀h฀P฀a฀ ฀(฀t฀o฀p฀)฀ ฀a฀n฀d฀ ฀a฀t฀ ฀1฀0฀0฀ ฀a฀n฀d฀ ฀8฀5฀ ฀h฀P฀a฀ ฀i฀n฀ ฀S฀D฀-฀W A฀C฀C฀M฀ s i m฀u฀l a฀t i o n s  f o฀r฀ ฀J฀u฀ly 2 0 1 1฀.   W฀i฀n฀d฀ 	?	?	?
฀v฀e฀c฀t฀o฀r฀s฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀f฀r฀o฀m฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀ ฀a฀r฀e฀ ฀s฀u฀p฀e฀r฀i฀m฀p฀o฀s฀e฀d฀.฀ ฀ ฀ 	?	?	?
฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀2฀.฀ ฀ ฀ ฀M฀o฀d฀e฀l฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀m฀o฀n฀t฀h฀l฀y฀ ฀m฀e฀a฀n฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀C฀l฀O฀ (฀p p v ,฀ ฀t฀o฀p฀ ฀p฀a฀n฀e฀l฀) ,  	?	?	?
฀C฀l฀O฀N฀O฀2฀ ฀( p฀p฀t฀v฀,฀ ฀b฀o฀t฀t฀o฀m฀ ฀p฀a฀n฀e฀l฀)฀ ฀f฀o฀r฀ ฀J฀u฀l฀y฀ ฀2฀0฀1฀1฀ ฀a฀t฀ 1฀7฀ ฀k฀m฀,฀ ฀w i฀t฀h  ฀s฀u p e r i฀m p o s฀e฀d w i n฀d฀ v฀e฀c฀t฀o฀r s .   ฀ ฀ 	?	?	?
฀ 	?	?	?
฀ 	?	?	?
 	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀3฀.฀ ฀ ฀ ฀Z฀o฀n฀a฀l฀l฀y฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀C฀l฀O฀N฀O฀2  ฀a฀b฀u n d a฀n฀c฀e฀s฀ ( p p t v )  ฀i฀n฀ ฀J฀u฀ly  2 0฀1฀1฀ ฀v฀e฀r฀s u s฀ ฀l฀a฀t฀i฀t฀u฀d฀e฀ ฀a฀n฀d฀ 	?	?	?
฀a฀l฀t฀i฀t฀u฀d฀e฀ ฀i฀n฀ ฀S฀D฀-฀W฀A฀C฀C฀M฀ ฀m฀o฀d฀e฀l฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀(฀t฀o฀p฀)฀ ฀a฀n฀d฀ ฀w฀i฀t฀h฀o฀u฀t฀ ฀( b o t t o฀m฀)฀ ฀l฀o฀w฀-฀l฀a฀t฀i฀t฀u฀d฀e฀ 	?	?	?
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀,  i n c l u d฀i n g฀ v o฀l c a n฀i฀c฀ ฀i฀n฀p฀u฀t฀s฀.฀ ฀ ฀  ฀T h e  l฀o฀c฀a฀t฀i฀o฀n  ฀o฀f฀ ฀t฀h฀e  	?	?	?
฀m฀e฀t฀e฀o฀r฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀t฀r฀o฀p฀o฀p฀a฀u฀s฀e฀ ฀h฀a฀s฀ ฀b฀e฀e฀n  i n d i฀c฀a฀t฀e฀d฀ ฀w i฀t฀h฀ ฀a฀ ฀d฀a฀s฀h฀e฀d฀ ฀g฀r฀e฀e฀n฀ ฀l฀i฀n฀e฀,฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀r฀e฀d฀ ฀b฀o฀x฀ 	?	?	?
฀h฀i฀g฀h฀l฀i฀g฀h฀t฀s฀ ฀t฀h฀e฀ ฀r฀e฀g฀i฀o฀n฀ ฀d฀i฀s฀c฀u฀s฀s฀e฀d฀.฀ ฀ 	?	?	?
฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀4฀.฀ ฀ ฀M฀o฀d฀e฀l฀-฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀ c฀o฀n฀s฀t฀i฀t u฀e฀n฀t฀s฀ ฀( p p t v฀)฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀o฀v฀e฀r฀ ฀t฀h฀e฀ ฀l฀a฀t฀i฀t฀u฀d฀e฀ ฀b฀a฀n฀d฀ 	?	?	?
฀1฀4฀-฀2฀0฀°฀N฀ ฀v฀e฀r฀s฀u฀s฀ ฀m฀o฀n฀t฀h฀ ฀a฀t฀ ฀1฀7฀ ฀k฀m฀,฀ ฀f฀o฀r฀ ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀a฀n฀d฀ ฀w฀i฀t฀h฀o฀u฀t฀ ฀v฀o฀l฀c฀a฀n฀i฀c฀ ฀i฀n฀p฀u t s฀,฀ a฀n฀d฀ 	?	?	?
฀w฀i฀t฀h฀o฀u฀t฀ ฀l฀o฀w฀-฀l฀a฀t฀i฀t฀u฀d฀e฀ ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀c฀h฀l฀o฀r฀i฀n฀e฀ ฀c฀h฀e฀m฀i฀s฀t฀r฀y฀,฀ ฀f฀o฀r฀ ฀2฀0฀0฀9-฀2 0 1 2  f o r฀ ฀C฀l฀O  ฀(฀t฀o฀p฀) ,฀ ฀a฀n฀d฀ 	?	?	?
฀C฀l฀O฀N฀O฀2฀ ฀( s฀e฀c฀o฀n฀d฀ ฀f฀r฀o฀m฀ ฀t฀o฀p฀)฀.฀ ฀ ฀ ฀ ฀T฀h฀e฀ ฀t฀i฀m฀e฀ ฀s฀e฀r฀i฀e฀s฀ ฀o฀f฀ ฀e฀x฀t฀i฀n฀c฀t฀i฀o฀n฀ ฀a฀t฀ ฀5฀3฀2฀ ฀n฀m฀ m฀e฀a฀s฀u฀r฀e d฀ ฀b฀y฀ 	?	?	?
฀s฀a฀t฀e฀l฀l฀i฀t฀e฀ ฀l฀i฀d฀a฀r฀,฀ ฀a฀v฀e฀r฀a฀g฀e฀d฀ ฀o฀v฀e฀r฀ ฀t฀h฀e฀ ฀m o n s o o n฀ r e g i o n  (฀1฀5฀-฀4฀5฀°฀N฀,฀ ฀5฀-฀10฀5฀°฀E฀,฀ a d฀a฀p฀t฀e฀d฀ f r o m฀ 	?	?	?
฀F฀i฀g฀u฀r฀e฀ ฀2฀ ฀o฀f฀ ฀V฀e฀r฀n฀i฀e฀r฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀)฀,฀ ฀c฀o฀m p a r d  t o  t h e฀ ฀m฀o฀d฀e฀l฀ ฀v a฀l฀u฀e฀s฀ ฀a฀t฀ ฀1฀5 ,  1 6 ,  a฀n d  ฀1 7฀ ฀k฀m฀ 	?	?	?
฀(฀t฀h฀i฀r฀d฀ ฀f฀r฀o฀m฀ ฀t฀o฀p฀)฀.฀ ฀A฀e฀r฀o฀s฀o฀l฀ ฀b฀a฀c฀k฀s฀ca t t e r  i n฀t฀e฀g฀r฀a฀t฀e฀d฀ ฀o v e r  ฀1฀5฀-฀2฀0฀ ฀k฀m฀ ( b o฀t t o m )฀ a t฀ ฀M฀a฀u฀n฀a฀ ฀L฀o฀a฀ 	?	?	?
฀(฀p฀e฀r฀ ฀s฀t฀e฀r฀a฀d฀i฀a฀n฀)฀ ฀f฀r฀o฀m฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀(฀r฀i฀g฀h฀t฀ ฀a฀x฀i฀s฀)฀ ฀a฀n฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀,฀ ฀a฀s฀s฀u฀m฀i฀n฀g฀ ฀a฀n฀ 	?	?	?
฀e฀x฀t฀i฀n฀c฀t฀i฀o฀n฀-฀t฀o฀-฀b฀a฀c฀k฀s฀c฀a฀t฀t฀e฀r฀ ฀c฀o฀n฀v฀e฀r s฀i฀o฀n฀ ฀f฀a฀c฀t฀o฀r฀ ฀o฀f฀ ฀4฀0฀ ฀( l฀e฀f฀t฀ ฀a฀x฀i฀s฀)฀.฀  N o฀t e  ฀c h a฀n฀g฀e฀ ฀i฀n฀ ฀s฀c฀a l e฀ ฀o฀f฀ ฀t฀h฀e฀ 	?	?	?
฀t฀w฀o฀ ฀y฀-฀a฀x฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀t฀t฀o฀m฀ ฀p฀a฀n฀e฀l฀.฀ 	?	?	?
฀ 	?	?	?
฀ 	?	?	?
&ŝŐƵƌĞ ? ?
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